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P X ENT COOPERATION TREA" ' 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 
(PCT Rule 61.2) 


To: 

Commissioner 

US Department of Commerce 
United States Patent and Trademark 
Office, PCT 

201 1 South Clark Place Room 

Arlington, VA 22202 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing: 

12 April 2001 (12.04.01) 




International application No.: 

PCT/JP00/06905 


Applicant's or agent's file reference: 
P-H02-686/AI 


International filing date: 

04 October 2000 (04.10.00) 


Priority date: 

04 October 1999 (04.10.99) 


Applicant: 

TOYODA, Haruyoshi et al 



1. The designated Office is hereby notified of its election made: 

| X| in the demand filed with the International preliminary Examining Authority on: 

04 October 2000 (04.10.00) 



fZ] in 3 notice effectin 9 later election filed with the International Bureau on: 



2. The election | Xj was 

| J was not 

made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WlPO 


Authorized officer: 




34, chemin des Colombottos 






121 1 Geneva 20, Switzerland 


J. Zahra 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 




Form PCT/IB/331 (July 1992) 




3945038 



PCT 

REQUEST 



For rec 



The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty. 



w 



Office use only 



International Application No. 



International Filing Date 



Name of receiving Office and "PCT International Application" 



Applicant's or agent's file reference 

(if desired) (12 characters maximum) P-H02-686/A 1 



Box No. I TITLE OF INVENTION 

CAMERA SYSTEM FOR HIGH-SPEED IMAGE PROCESSING 



Box No. II APPLICANT 



□ 



This person is also inventor 



Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country. The country of the address indicated in this 
Box is the applicant 's State (that is, country) of residence if no State of residence is indicated below.) 
HAMAMATSU PHOTONICS K.K. 
1 126-1, Ichino-cho, Hamamatsu-shi 

Shizuoka 435-8558 JAPAN 



Telephone No. 

053-584-0200 



Facsimile No. 

053-586-8467 



Teleprinter No. 



Applicant's registration No. with the Office 



State (that is, country) of nationality: 

JAPAN 


State (that is, country) of residence: 

JAPAN 


This person is applicant I 1 all designated 

for the purposes of: I I States 


X 


all designated States except the j 1 the United States i 1 the States indicated in the 

United States of America j | of America only j | Supplemental Box 


Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 



Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country. The country of the address indicated in this 
Box is the applicant 's State (that is, country) of residence if no State of residence is indicated below.) 

TOYODA Haruyoshi 
c/o Hamamatsu Photonics K.K. 
1 126-1, Ichino-cho, Hamamatsu-shi 
Shizuoka 435-8558 JAPAN 



This person is: 

[ 1 applicant only 

applicant and inventor 



inventor only (If this check-box is 
marked, do not fill in below.) 



□ 



Applicant's registration No. with the Office 



State (that is, country) of nationality: 

JAPAN 


State (that is, country) of residence: 

JAPAN 


This person is applicant for j 1 all designated i 1 all designated States except 

the purposes of: j j States |_ J the United States of America 


t\y\ the United States j 1 the States indicated in the 

|/\J of America only ) j Supplemental Box 


/*\ Further applicants and/or (further) inventors are indicated on a continuation sheet. 


Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The person identified below is hereby/has been appointed to act on behalf of the 
applicants) before the competent International Authorities as: 


X 


agent common representative 1 



Name and address: (Family name followed by given name; for a legal entity, full official 

designation. The address must include postal code and name of country.) 

KOIZUMI Shin 

6F, Yushima Tokyu Bldg. 

37-4, Yushima 3-chome, Bunkyo-ku 

Tokyo 113-0034 JAPAN 



Telephone No. 

03-3839-5772 



Facsimile No. 

03-3839-5773 



Teleprinter No. 



Agent's registration No. with the Office 



□ Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the space above is used 
t instead to indicate a special address to which correspondence should be sent. 



Form PCT/RO/101 (first sheet) (March 2001) 



See Notes to the request form 



Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country. The country of the address indicated in this 
Box is the applicant 's State (that is, country) of residence if no State of residence is indicated below.) 

NAKAMURA Kazuhiro 
c/o Hamamatsu Photonics K.K. 
1 126-1, Ichino-cho, Hamamatsu-shi 
Shizuoka 435-8558 JAPAN 


This person is: 

j "~~| applicant only 

Ixxl applicant and inventor 

j _J inventor only {If this check-box is 
marked, do not fill in below.) 


Applicant's registration No. with the Office 


State (that is, country) of nationality: 

JAPAN 


State (that is, country) of residence: 

JAPAN 


This person is applicant for i j all designated i i all designated States except 

the purposes of: [ | States J | the United States of America 


y\| of An 


lited States i 1 the States indicated in the 

lerica only | J Supplemental Box 



Sheet No. 2 



Continuation of Box No. Ill FUR^ APPLICANT(S) AND/OR (FURTHER 

If none of the following sub-boxes is used, this sheet should not be included in the request. 



NTOR(S) 



Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country. The country of the address indicated in this 
Box is the applicant 's State (that is, country) of residence if no State of residence is indicated below.) 

MIZUNO Seiichiro 
c/o Hamamatsu Photonics K.K. 
1 126-1, Ichino-cho, Hamamatsu-shi 
Shizuoka 435-8558 JAPAN 



This person is: 

I ] applicant only 



applicant and inventor 

j J inventor only (If this check-box is 
marked, do not fill in below.) 



Applicant's registration No. with the Office 



State (that is, country) of nationality: 



JAPAN 



State (that is, country) of residence: 



JAPAN 



This person is applicant for 
the purposes of: 



□ 



all designated 
States 



□ 



all designated States except 
the United States of America 



the United States 
of America only 



Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country. The country of the address indicated in this 
Box is the applicant 's State (that is, country) of residence if no State of residence is indicated below.) 

YAMAKAWA Hiroo 
c/o Hamamatsu Photonics K.K. 
1 126-1, Ichino-cho, Hamamatsu-shi 
Shizuoka 435-8558 JAPAN 



□ the States indicated in the 
Supplemental Box 



This person is: 

[ | applicant only 

applicant and inventor 



inventor only (If this check-box is 
marked, do not fill in below.) 



□ 



Applicant's registration No. with the Office 



State (that is, country) of nationality: 



JAPAN 



State (that is, country) of residence: 



JAPAN 



This person is applicant for 
the purposes of: 



□ all designated i 1 all designated States except 
States j j the United States of America 



the United States 
of America only 



□ the States indicated in the 
Supplemental Box 



Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country. The country of the address indicated in this 
Box is the applicant 's State (that is, country) of residence if no State of residence is indicated below.) 

MUKOHZAKA Naohisa 
c/o Hamamatsu Photonics K.K. 
1 126-1, Ichino-cho, Hamamatsu-shi 
Shizuoka 435-8558 JAPAN 



This person is: 

| 1 applicant only 

applicant and inventor 



inventor only (If this check-box is 
marked, do not fill in below.) 



□ 



Applicant's registration No. with the Office 



State (that is, country) of nationality: 



JAPAN 



State (that is, country) of residence: 



JAPAN 



This person is applicant for 
the purposes of: 



□ 



all designated 
States 



□ 



all designated States except 
the United States of America 



the United States i 1 the States indicated in the 

of America only I | Supplemental Box 



□ 



Further applicants and/or (further) inventors are indicated on another continuation sheet. 



Form PCT/RO/101 (continuation sheet) (March 2001) 



See Notes to the reauest form 



Sheet No. 3 

Box No. V DESIGNATION OF STATES Mark the applicable check-boxes below; at least one must be marked. 



The following designations are hereby made under Rule 4.9(a): (Double-click here if you want ail the boxes below checked.) 
Regional Patent 

13 AP ARIPO Patent: GH Ghana, GM Gambia, KE Kenya, LS Lesotho, MW Malawi, MZ Mozambique, SD Sudan, 
SL Sierra Leone, SZ Swaziland, TZ United Republic of Tanzania, UG Uganda, ZW Zimbabwe, and any other State 
which is a Contracting State of the Harare Protocol and of the PCT 

^ EA Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of 
Moldova, RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State 
of the Eurasian Patent Convention and of the PCT 

^ EP European Patent: AT Austria, BE Belgium, CH & LI Switzerland and Liechtenstein, CY Cyprus, DE Germany, 
DK Denmark, ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, 
LU Luxembourg, MC Monaco, NL Netherlands, PT Portugal, SE Sweden, TR Turkey, and any other State which is a 
Contracting State of the European Patent Convention and of the PCT 

E] OA OAPI Patent: BF Burkina Faso, . BJ Benin, CF Central African Republic, CG Congo, CI Cote dTvoire, 
CM Cameroon, GA Gabon, GN Guinea, GW Guinea-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal, 
TD Chad, TG Togo, and any other State which is a member State of OAPI and a Contracting State of the PCT (if other 
kind of protection or treatment desired, specify on dotted line) 




National Patent (if other kind of protection or treatment desired, specify on dotted line) 



El 


AE 


United Arab Emirates 


□ 


AG 


Antigua and Barbuda 


El 


AL 


Albania 


H 
El 


AM 


Armenia 


AT 


Austria 


E) 


AU 


Australia 


El 


AZ 


Azerbaijan 


El 


BA 


Bosnia and Herzegovina 


El 


BB 


Barbados 


El 
El 


BG 


Bulgaria 


BR 


Brazil 


El 


BY 


Belarus 


□ 
El 


BZ 


Belize 


CA 


Canada 


El 


CH & LI Switzerland and Liechtenstein 


El 


CN 


China 


□ 


CO 


Colombia 


El 


CR 


Costa Rica 


El 


CU 


Cuba 


El 


CZ 


Czech Republic 


El 


DE 


Germany 


El 


DK 


Denmark 


El 


DM 


Dominica 


□ 


DZ 


Algeria 


El 


EE 


Estonia 


El 


ES 


Spain 


El 
El 


FI 


Finland 


GB 


United Kingdom 


El 


GD 


Grenada 



E) 


GE 


El 


GH 


El 


GM 


El 


HR 


El 


HU 


El 


ID 


El 


1L 


El 


IN 


El 


IS 


El 


JP 




KE 


El 


KG 


□ 


KP 


El 


KR 


El 


KZ 


El 


LC 


El 


LK 


El 


LR 


El 


LS 


El 


LT 


El 


LU 


El 


LV 


□ 


MA 


El 


MD 


MG 


El MK ' 



Republic of Korea. 



Republic of Macedonia 
^ MN Mongolia 



M MW Malawi 

M MX Mexico 

□ MZ Mozambique 
El NO Norway 

^ NZ New Zealand 

M PL Poland. 

El PT Portugal 

^ RO Romania 

RU Russian Federation 

^ SD Sudan 

S SE Sweden 

^ SG Singapore 

^ SI Slovenia 

[3 SK Slovakia 

SL Sierra Leone 

^ TJ Tajikistan 

M TM Turkmenistan 

El TR Turkey 

O TT Trinidad and Tobago 

□ TZ United Republic of Tanzania 

^ UA Ukraine 

13 UG Uganda 

^ US United States of America .. 

[3 UZ Uzbekistan 

VN Viet Nam 

^ YU Yugoslavia 

^ ZA South Africa 

(3 ZW Zimbabwe 



Check-boxes reserved for designating States which have become party to the PCT after issuance of this sheet 

□ □ □. 

□ □ □.. 



Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all 
other designations which would be permitted under the PCT except the designation(s) indicated in the Supplemental Box as being 
excluded from the scope of this statement. The applicant declares that those additional designations are subject to confirmation and 
that any designation which is not confirmed before the expiration of 15 months from the priority date is to be regarded as withdrawn 
by the applicant at the expiration of that time limit. (Confirmation (including fees) must reach the receiving Office within the 
15-month time limit.) 



Form PCT/RO/101 (second sheet) (March 2001) 



See Notes to the request form 




^ Sheet No. 4 ^ 

Supplemental Box If the SupplemKl Box is not used, this sheet should not be includea^^me request. 

I. If, in any of the Boxes, except Boxes Nos. VIII(i) to (v) for 
which a special continuation box is provided, the space is 
insufficient to furnish all the information: in such case, write 
"Continuation of Box No...." (indicate the number of the Box) 
and furnish the information in the same manner as required 
according to the captions of the Box in which the space was 
insufficient, in particular: 

(i) if more than two persons are to be indicated as applicants 
and/or inventors and no "continuation sheet" is available: in 
such case, write "Continuation of Box No. Ill" and indicate for 
each additional person the same type of information as required 
in Box No. HI. The country of the address indicated in this Box is 
the applicant's State (that is, country) of residence if no State of 
residence is indicated below; 



(ii) if in Box No. II or in any of the sub-boxes of Box No. Ill, 
the indication "the States indicated in the Supplemental Box" is 
checked: in such case, write "Continuation of Box No. II" or 
"Continuation of Box No. Ill" or "Continuation of Boxes No. II 
and No. Ill" (as the case may be), indicate the name of the 
applicant (s) involved and, next to (each) such name, the State(s) 
(and/or, where applicable, ARIPO, Eurasian, European or OAPI 
patent) for the purposes of which the named person is applicant; 

(Hi) if, in Box No. II or in any of the sub-boxes of Box No. Ill, 
the inventor or the inventor/applicant is not inventor for the 
purposes of all designated States or for the purposes of the 
United States of America: in such case, write "Continuation of 
Box No. II" or "Continuation of Box No. Ill" or "Continuation 
of Boxes No. II and No. HI" (as the case may be), indicate the 
name of the inventor(s) and, next to (each) such name, the 
State(s) (and/or, where applicable, ARIPO, Eurasian, European 
or OAPI patent) for the purposes of which the named person is 
inventor; 

(iv) if in addition to the agent (s) indicated in Box No. IV, 
there are further agents: in such case, write "Continuation of 
Box No. IV" and indicate for each further agent the same type of 
information as required in Box No. IV; 

(v) if, in Box No. V, the name of any State (or OAPI) is 
accompanied by the indication "patent of addition, " or 
"certificate of addition, " or if, in Box No. V, the name of the 
United States of America is accompanied by an indication 
"continuation" or "continuation-in-part": in such case, write 
"Continuation of Box No. V" and the name of each State involved 
(or OAPI), and after the name of each such State (or OAPI), the 
number of the parent title or parent application and the date of 
grant of the parent title or fling of the parent application; 

(vi) if, in Box No. VI, there are more than five earlier 
applications whose priority is claimed: in such case, write 
"Continuation of Box No. VI" and indicate for each additional 
earlier application the same type of information as required in 
Box No. VI. 

2. If with regard to the precautionary designation statement 
contained in Box No. V, the applicant wishes to exclude any 
State(s) from the scope of that statement: in such case, write 
"Designation^) excluded from precautionary designation 
statement " and indicate the name or two- letter code of each State 
so excluded. 



(Continuation of Box No. IV) 

KITAZAWA Kazuhiro 
The same address as Box IV 
ICHIKAWA Akiko 
The same address as Box IV 



Form PCT/RO/101 (supplemental sheet) (March 2001) 



See Notes to the request form 



Filing date 
of earlier application 
{day/month/year) 


Number 
of earlier application 


Where earlier application is: 


national application: 

tuui ill y 


regional application:* 

rpcrinnal OfTficp 


international application: 
receiving Office 


item (1) 

04/10/1999 
4 October 1 999 


1 1 282969 


JAPAN 






item (2) 

19/10/1999 
19 October 1999 


1 1 296753 


JAPAN 






item (3) 










item (4) 










item (5) 











Box No. VI PRIORITY CLAIM 



Sheet No. 5 



The priority of the following earlier application(s) is hereby claimed: 



I I Further priority claims are indicated in the Supplemental Box 



The receiving Office is requested to prepare and transmit to the International Bureau a certified copy of the earlier application(s) 
(only if the earlier application was filed with the Office which for the purposes of this international application is the receiving 
Office) identified above as: 



□ all i 



items 



I I item 
(1) 



I I item 
(2) 



I I item 
(3) 



I I item 
(4) 



I I item 
(5) 



I other, see 
Supplemental 
Box 



* Where the earlier application is an ARIPO application, indicate at least one country party to the Paris Convention for the Protection of 
Industrial Property or one Member of the World Trade Organization for which that earlier application was filed (Rule 4. 10(b)(ii)): 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) (if two or more International Searching Authorities are competent to carry out the 
international search, indicate the Authority chosen; the two-letter code may be used): 

isa /jp ; 

Request to use results of earlier search: reference to that search (if an earlier search has been carried out by or requested from the International 
Searching Authority): 

Date (day/month/year) Number Country (or regional Office) 



Box No. VIII DECLARATIONS 



The following declarations are contained in Boxes Nos. VIII (i) to (v) (mark the applicable check-boxes below and indicate in Number of 

the right column the number of each type of declaration): declarations 

I I Box No. VIII (i) Declaration as to the identify of the inventor : 

I | Box No. VIII (ii) Declaration as to the applicant's entitlement, as at the international filing date, to apply for 

and be granted a patent : 

I I Box No. VIII (iii) Declaration as to the applicant's entitlement, as at the international filing date, to claim the 

priority of the earlier application : 

I I Box No. VIII (iv) Declaration of inventorship (only for the purposes of the designation of the United States of 

America) : 

I I Box No. VIII (v) Declaration as to non -prejudicial disclosures or exceptions to lack of novelty: : 



Form PCT/RO/101 (third sheet) (March 2001) 



See Notes to the request form 



Box No. IX CHECK LIST; LANGUA 



Sheet No. 6 



FILING 



:3 
: 1 
: 32 
:105 



This international application contains: 

(a) the following number of sheets in 
paper form: 

request (including declaration sheets) :5 

description (excluding sequence listing part) 

:64 

claims 
abstract 
drawings 

Sub-total number of sheets 

sequence listing part of description 
(actual number of sheets if filed in 
paper form, whether or not also filed 
in computer readable form; see 
(b) below) : 

Total number of sheets : 105 

(b) sequence listing part of description filed in 
computer readable form 

(i) CD only (under Section 

801 (a)(0) 

(ii) O in addition to being filed 

in paper form (under 
Section 801(a)(ii)) 

Type and number of carriers (diskette, CD- 
ROM, CD-R or other) on which the sequence 
listing part is contained (additional copies to be 
indicated under item 9(ii), in right column) : 




This international application is accompanied by the 
following item(s) (mark the applicable check-boxes below 
and indicate in right column the number of each item): 



fee calculation sheet 

original separate power of attorney 

original general power of attorney 

copy of general power of attorney; reference 
number, if any:._ 



Number of 
items 



1. 




I. 


1 — 1 
1 1 


3. 


□ 


4. 


□ 


5. 


□ 


6. 


□ 


7. 


□ 


8. 


□ 


9. 


□ 



statement explaining lack of signature 

priority document(s) identified in Box No. VI as 
item(s): 



translation of international application into 

(language): 



separate indications concerning deposited 
microorganism or other biological materia! 

sequence listing in computer readable form 
(indicate also type and number of carriers 
(diskette, CD-ROM, CD-R or other )) 

(i) □ copy submitted for the purposes of 

international search under Rule \3ter only 
(and not as part of the international 
application) 

(ii) CD (only where check-box (b)(i) or (b)(ii) is 

marked in left column) additional copies 
including, where applicable, the copy for the 
purposes of international search under Rule 
13ter 

(iii) □ together with relevant statement as to the 

identity of the copy or copies with the 
sequence listing part mentioned in left 
column 

10. □ other (specify) 



Figure of the drawings which 
should accompany the abstract: 1 



Language of filing of the 

international application: 



Box No. X SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 

Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading 
the request), 



1 . Date of actual receipt of the purported 
international application: 


2. Drawings: 
[ ] received: 
[ | not received: 


3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 


4. Date of timely receipt of the required 
corrections under PCT Article 1 1 (2): 


5. International Searching Authority 

(if two or more are competent): ISA /JP 


1 1 Transmittal of search copy delayed [ 
1 1 until search fee is paid 



^Cj^nternaUonjiUJiu^ 



Date of receipt of the record copy 
by the International Bureau: 



PATENT COOPERATION TREAS 



PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
P-H02-686/AI 


rx TUPD SeeNotificationofTransmittaloflnternational Preliminary 
FOR FURTHER ACTION Examination Report (Form PCT/IPEA/4 1 6) 


International application No. 

PCT/JP00/06905 


International filing date {day/month/year) 
04 October 2000 (04. 10.00) 


Priority date {day/month/year) 

04 October 1999 (04.10.99) 


International Patent Classification (IPC) or national classification and IPC 
G06T 1/20 


Applicant 


HAMAMATSU PHOTONIC K.K. 





1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



. sheets, including this cover sheet. 



I — I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
' — ' been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of _ 



sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



1 


I2SJ 


II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

04 October 2000 (04.10.00) 


Date of completion of this report 

12 December 2000 (12.12.2000) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PREU 



ARV EXAMINATION REPORT 



ational application No. 

PCT/JP00/06905 



I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 

pages 

pages 

pages 



□ 



, as originally filed 
, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 

, filed with the demand 



_, filed with the letter of 



\ "1 the sequence listing part of the description: 

Pages 

pages 

pages 



, as originally filed 

..filed with the demand 



. , filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

1 1 the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
I [ the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

I I contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 
□ 



4. 



□ 
□ 



The amendments have resulted in the cancellation of: 

the description, pages 

1 1 the claims, Nos. 

I 1 the drawings, sheets/fig 



I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

♦ Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item J and annexed to this report. 
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AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 - □ 'J 

(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, OR, IE, IT, 2 X¥a- KatfteflJKSKOHTIi. S«»fT**l* 

LU, MC, NL, PT, SE), OAPI fttf (BF, BJ, CF, CG, CI, QPCTliMv V 0)%mz&mZ *1/Cl*$ r 3 - KtKH 

CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). ©*>V ? - h j 



(57) £ft: 

A/D^&gg7 K 1 3 tt. £#3^7 U-f 1 1 OSfrOSft*'?- 1 
2 0 iffl©A/DSEtftg2 l 0**^T^5. BftiftJItlfli 

Hotii^aft^n. fg^ms§i7tt, MffliisiK 1 5 at*® 

m. 1 8 0*SCll/&7 I/- A I'- hC^!»3 Wt- h L 

T, t-* 1 8 
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« tl * V > 7. t- A 

5 

t* cd m & \z it m m t # * * o fc. 

25 A'J7*;^7Ift^f . HIil/if©TOiaf,nTl)|. ("An 
Object Position and Orientation IC with Embedded Imager". David L. 
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Standley ("Solid State Circuits", Vol. 26, No. 12, Dec. 1991, pp. 1853- 
1859, IEEE), "Computing Motion Using Analog and Binary Resistive 
Networks", James Hutchinson, et al. ("Computer", Vol. 21, March 
1988, pp.52 - 64, IEEE), "Artificial retinas -fast, versatile image 

processors", Kazuo Kyuma et al., ("Nature", Vol. 372, 10 November 

1994). l-^l, £*i<=»te^<t L-xmmit^>^mrji7^-ui/<Dmmmm 

tLTIl W7 - 6 2 8 6 6 ^«»ClHwSnfcftlB <«T. ft* 
1 0 - 1 4 5 6 8 OfSil^^SnXV^i^l:, fcii^'f >£?iJtt 
Lfc«*-fe>-y-Ttt. i***^ l*tl £*ffS£l*T5££ 

SftWSH^fflWO 9 5/2 4 7 9 3%^Xl*$nXH5(£JlT, 

tt&vmm* a in *«@ai:±o xfltB-r -a &»tta«£ £ »^««* v» . 
v 2 * a m © g tc ft ■& t n § « t» & , a ma* i a x? * -s * 
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^SZiBUftrtS AB*» § *S £ £ o T*"J»rT 3 Z. £ HT * ft: 

10-2140 7-^^$gtc«. vtz~mmmi^mm 
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UUkT&mMm,* * 5 *«ftt5 - £ £ S fit LTV>3o 

st^p^ • 7^*;wie»T*A/D*»«*R*r-r*A/DjE 

b^fe. I«*#iIO«J|[e*M&tfA/D«ftig7l/-f 
<DlU-£im^<D?-t,<D. <J>&< tfc— fr^CD? l/-Al>- SCDBUgi 
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(&v^ci tarn ci©«^»ci4, H{ftauia*i©i* 

Soffit? h©lB(ft«*t^^>3 >/\*- h LTUJAtS. 

z<Dtctb. mx\t. gm&i&mz'&mttLZffimo*^ s>^t. n% 
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a § f ^ # w ft © * $ a m l fc * ^ a» ni m t & -5 . 
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T, #tcitl&?|[W%£Kii<bT££. 

SSK, A/D*jft«7U-f 0&A/DSE*S8tt, S^fTH© 
gft*^© tt# W \Z L T —o-f ~D R »t 6 nt V>5 C £ *»» £ 

as til 7 u -f s e a s n fc » * -r * s ft * ^ © a * « k « a r £ x 
# sa a © ;« is { b afi m n z> . 

^ © tu * m tcffi a -r % *j 9 jvmn -o t» x #j£-r s £ ff <^ 

T, I/-A£jIiRU fflNE MA/D 

jtrv-r * a / d e. $ tircttfo? & -7 a y ? + ©gft *^a> m 
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MJfoT * ff te JUT * ftft BSafc*^ O tB *J \z ffi S T <5 5*5? ^ JUt* 



10 Hifi®ffl¥ttK91 

ft l Btt. *mw<Dm l ©£ifi»lBfc«ai«»W«ffl3;fr*7 2';*T- 

ft 2 ft l ©mfim&lcffcSiSSjSBteasg* ^ 7 yXfASit 
W £A/DSE»g7K©@K*Ji!SEIT*5. 

ft 5Btt. ft 1 0*M»liC«*KM«M*^ v->7.^A©{f# 

ft 6 Btt. ft 1 0>£ttHgBk:ffi£Bj&Httffla;& j* 5 yXfAOBS 
8IJ|tttMliF»a©a&SBK<O^P >y ? HT*5. 

ft 7 Htt, ft 1 ©BliHBKKfRSJftJEHfiMaS* ;* v ->7.^A©!i«! 

25 ft8Htt, jgi0*ii»iBK«5»iSBflt^3#*7^;*xA©H« 
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mi O0K, minnmmmizwtzmmmmmwti * ; ?><z.t&\z3s 
mil (a) m~mi 1 (c) m\*. tittieiittcifc^b 

ddT. Sll (a) $Lmi%<Dm®. ; r-9<D?^ 5 >{/&^Tm 

?*D. »11 (b) Bit*. H(ftM&l!li«®ft^ftt£m®ntt7 f 
-^C^Sn53"f5>^*StHTJ60, SB 1 1 (c) H«, M 

JB13 (a) tfll 0>&ltMCf|l«ft3MM;&ji?3/*T- 

»i3 (b) Bi&. fie*a*K*^5»ntfflatiB«ai*©^-f s> 

»14 (a) 0~fgl4 (c) Htt. iHJTSifli'f *->?£^-ria 
OTT$D, JS14 (a) 0fi, tttH^-T 5 >y©li01t 

-f^-^T&O, 814 (b) Hti. JAtU£"f 5>£f©M-f* — S>T 

mi a (c) Ha. fflm^-r a >?<D'&<Dmm-( * - 
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jgi 7 0s, &%w<Dm 2 o^M&m\z&z>7%mmmmmti * ? ~> x 

11 silt Jg2 (DnMBmommmMmx *7i/7>7-j±<Dmmm 

sgi 9@fi, &2<D^MMm\z&tf%&$iwm&£m^&mm£<Dm 
mvtu & mt wt m m -c « * . 

12 1011 *^BJ©m3co*5S^^[c^§iSjiiii^{!{ia*^7->X 
-fay ^ElTrafe^c 

gi ff m m <d m s * k n -r s a t * s . 

127 (a) Bit*. *»H©*4©**»»fc«*i«*M*M:fr* 
7 > 7. A O #1 El T? * & . 

«27 (b) *4®IM6MC«*i«aiH«M#*9>'*'5 : - 
A K 33 £ ffl ffil 1*1 $ £ * T 7 P - J- \ - b T $> 3 . 
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i2 9 0«, &mw\zffi%ftmmf&98 ! w% *7i/7>Ti±<Di&<D$£mm 

^ BJ3 £ H Jffi T 5 it CD ^ 

f A 1 00^ D y 0 0£^T. 

*UMT&W>(Djl /7y^fA 1 fit. N lfixN 2<i© 2 ^TC^tlBS 
Snfc^ftJit^ 1 2 oa»&&3gft*^7l"f 1 1 t. ftXttT]/* 

i l® iff 2:4:k:*#*LTa3i6* : P*»6aj**nfc«i»*«ffi«-9fc* 

lb, 35 fc, A/D«»t5N2fiOA/DJS*S2 1 0*6ft5A/ 
DfftSJI/^l 3t, <£©0!l©»^, 3j@) C0jaSlHlSS4 0 

0*»6&S*i|E* J ?7H'*«A.*H«»[|f«»l 4t, 
^«WS2loTlli!»-r5lH»igBl 5<h, MtlBKl 5*»6©«^t 

«^@^if ^('^»^^^«6»<f^^^§s 1 7 <t, m^g&s 1 7 t=k 
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L/fc«5%M*flr^fC«kOH«t«^*ff 5^ = ^ 1 8 £*»S*fifc$ftTlr> 
S. t-^l 8tt. MX. if. T-Hf^zi* — TftO, ^©HiiitSrfiJfflL 

10 Lfc*><DTft£„ gftPit^r W 1 1. A/DSMfc»7l^ 1 3, Pitt 

stiMMii 4-, m^msii 7, flHME&MMi 9, mkbri 5& 
titm-rzstytui 0 0 (» 1 miztR-rgytm*? i"( 1 1 \znm). 

20 SRI 0 0»6C9[U«(|«t)IIfifl§fll«2 0 0 (fg 1 HK^-TA 
/D^m§§7 U-f 1 3 KfflS).g3t«l 0 0 Rtf{t*t«agg|$ 2 0 0 tC»j 

s >?(D?i : mmn*m%Tz>$'i s >2fiww»3 oo (ii m\z 

)KfWiig»i5©-»lcffiS) ***,Tir»s. 

25 $1 0 0 0«ri5£K9J"r*. 
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not, ^tm^mm^ 1 3 0 ©ft# tB^ssmcM 

zK^jfeffifl^V, ( i = 1 ~N 1 ) Kf&ETJfcMifc*^ 1 3 0 \Z 

awtsn-cvs*. zLtDgytm? 1 2 o^m 1 ojjft cot, 7K¥^(fiii 
5 #.50 ci&oTNiiEisn. noc^-f-vfi^u 

0#«&WC»l*£*iT*¥S:?fcai5l 1 0 4**LTHS. ^tT, d 

10 flasgp 2 0 0 oifiK&iaiti). 

ffi^#LSg|$2 0 Ott, *f^T^.7jc¥S7tg|5 1 10j (j = l~N2) * 

T35^:?;Mf'^£fti? l J-r-5A/D^&H2 1 0; N2<HI2gLT 
*J*SnT^<&. A/D^&§§2 1 0, fct. ^r-^T>^2 2 1; 
15 tsmft®& 2 2 0, t, J**fclfillg2 3 0; «lMfltti 2 4 0j <D 3 

20 *&^os»*«ssii«$nfcPiSE«M2 2 2j =f-*r-z?7>-72 2 i s © 

V HI4»RKJ6;CTON, OFF«»t*C*^i:Ta»igB6 2 2 0, © 

25 4 K«; hoSO 1 6fe fc i)|(D^Hg^J#^A/DS!m«fg^fii^?)f»^llI 
SSOtfiJT&D. BIT. ^OUKflilSlCiDRWti. njgg^«ffl52 2 2 
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^©«|^3&«S5ittSnfcS«*^C 1~C4 t. Silf C 1~C4©1 

^cD^^t^-v-> ? T>y 2 2 i om*sB-?omk:aEi«sn. 

5 §i*fC l~C4tX-f yflfSWl 1 ~SW 1 4 CDKtC— ^OOig 
C 2l ~C 24 CKUTSKtSX-f 7fif S W2 1 ~S W2 4 1CJ; 0 
C, = 2 C 2 = 4 C 3 = 8 C 4 

10 c 0 = c, + c 2 + c 3 + c 4 

^a-e&o, no «3 0#d ©is?ntt?^M&Q 0 , mm 

«EE£:V HEF if 

15 CDM«*Stfc-T. 

SB3HK:B5 0, A/D^M2 1 0, ©f«»EIS§2 2 0, 
m^mW-tZo Jtfe@S§2 3 0, tt, «£-|sI&2 2 0, fr&lHAStlfc 

20 2 0j rt©T"J3Ee*W 2 2 2, lca»-T*S*»*«#C ^tB^f 5 t 

>2 5 0 fcUJr&TS. u^bt. ftSJtSU^ 1 2 0 (i, j) KcfcHT 
#6nfc3t«m*J4. SK*^ (i, j) fc*ttSH*,1ltt&jiH-£lI 
flUf^-efcSxv^JHH^D (x, y) CUT. (x. y) = < i , j )) 

25 cMsn?.. 

#A/D3£&§§2 1 0, 08MfMMJ|2 4 0, tf>£ti#S$te, tt^-TS 
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5 s — *te»7-r > 2 5 o, ic»*snTt>*. bfca^-c, mwasp 

2 0 0 (A/D»7 U-f 1 3) £#©iii2;HiK:tt, N 2 <@ 
g|7<>2 5 0 j *«»iH!SnTH4. IBlHfC*-r«k"5t» ^©^-^ 
3£M^<>2 5 0, tfMRJMMftl 4C»«3nTli5. :©f-^ 
teii^-f>2 5 0 j tt, *fc, tI*f-^n«;77 4 6 0l: i b»ttS 
nTVsS. 4B*f-^ 77 4 6 0 ©UJAiCtt, N2BOT- 9 
te^^-Y > 5 0 Oj id^asntl^. 4IiT-^/t7 77 4 6 0lt 
T-^gl7-f > 2 5 0, 7j^)li^A^Lfc^ilift'T ; -^T£S-7 :: ->-5' 

0 0, S^LT, ffl^^m§s 1 7^«#:<Ei3|-r*. 
ft*, K-k. A/D«Jli7H 1 3#4 1 6RNO^ 

mm&m-om-£i\z~D^x$iwisittf> A/D«j)i»7Ki3it 6 1* 

^fg^TSS*^ S 3 lot. 5 >yg&3 10^41 

M/yX^3 2 Oi, Li-fey h»5R«*Rfc**r**llflM»«3 4 0 

ttfcf y h(MSB)cbDlli*e^tii*^tXT< S5=5^;Ht#fc*HxTJiFrj£ 
©HUM* fx -5 feOT^^o 
€-«LSIh]SS4 0 OtLTIJ, HHiffiSfctffc/N- K^xTWtCff "5 fe 
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<£i9f¥L<te, **»JBtBTtt, #MStH!S4 0 0 til, -fflflHU 

K4o it. n<bm&mw®9&4 o 2 x^>?jata^siHiss4 0 3 1 
skw-ths. #^ains§4 0 1 . 4 0 2 . 4 0 3ii, ^-n-^n, kjf 

5 ©A- F^iT^ffiltCiiillgTtl) FPGA(Field Programable 
Gate Array) & £*flJffl-T * C t J: 0 , S^tt&fcJfc £fc$a3£/\ — H 

yx.T<t-rz>ftm : &%>m(fi)\z?t5 e: 3. hdl <a— 'h 

^xTfeymiS) KcfcD V7 b^x TIC <fcoT HISS Rtt^itft^T 

10 »5H»c^-r«fc-5t. mmtt«i 4 tti*f-^/t777 4 6 

OiH, N2KD7<7?2 0^LT > IWiSl 7fc»«Snt 
^5. ^OX-f >y?2 0 KJ;9, B^SI^^l 4rtO®3HUiES4 0 0 

15 sat, Bttat9«R« i 4rtcD-M^Maiii?§4 o i . n>bmwmw® 

SS4 0 2, Rtf. X-y->'tttB^aiHl8S4 0 3 0ftft«Ifife*iftWt5. 

ftfc. &nffiWm<D®&> — ffi-fbAft«HI(S4 0 1 ©ftRK, 

S0S&4 0 2 tly ^tttHMaiUS§4 0 3 t^7l/JHC»»SnTH 

So 

20 s-r, -ffl{bsaaiHis§4 o i tzotiT. fg6m£#«5L.Tt&Hj-r<5<, 

-ffifclslSS4 0 1 Ktt, N2IOtyHt«!i4 0 5j!J«. S^Ss^T 
U-T 1 1 ©N 2m<D'fs\Z 12*1 K*fj£LT62B$nTV>-5. &itiftgi4 

0 5 jO-^CDA^te, 1 3^6©^T5f- 
^feM^-f > 2 5 0 j C»a*tlTH5. 4 0 5 , ©%>-5 — T?C0 

25 A*SBtt. -f >7h7i?->3>/37>h*;U16^LT. ffittlBltt 

1 5 tmtkZtlT&K), tttt*#*©5 i -^ffll#*«A*atl*J:'3CJa:-3 
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tv>*>. &tb$£§§4 o 5 j o&ijmt* f-fmrny-i >4 4 o , \zrnm, 
stilus. #Jt*fc»4 o 5 , t±. is**, wr^-^ 

M^<>4 4 0 j KtB^-TS. ICbT. ^-^Et^f >4 

4 0j tt, A/DfI7 l/-f 1 3 ^iLT, g^TK 

M^EISS 4 0 1 fr"=.CDN 2 (HCD^— ^eiH^-f >4 4 0 jtCjg^^nT 
V»3. *«i>i*JM&3lHllS4 0 2 fi, m&MWlZt$^X&*#3UWl&<D— 

fi'L^iB!I!S§ 4 0 9 iffi'DB^^— ?£j&E!&4 2 5 <hfr 

a^m@S§4 0 9 ®ttj&lC-2ViT. f!7ig£#i8LT. a¥ffllK:lB3B 
T5. 

*'£>*ftffll!K4 0 9tt, gft^TIz-f 1 1 ON 2 §1 CD fx « f 
N 2{B©A/D^mti2 1 0 ^ZMfoLT. N2®<Dtm&4 10,St 
T&fr-^ -M-fblfiI8S4 0 l*^CON 2 0©^— ^teSI^-T 

>4 4 0j/fis, n 2<H©jp#g§4 i o s \z, ^n^en&M.-znT^z. & 

Jp#§§4 IOjH, ttlfoTZ HH©*JM§4 1 1 ,CD— OCDA^SSKgeic 
S-*^§5 4 1 1 j CDt> -5— ocDA^ailCte, rr&fi^— 3? 
#t=*&lHJ!&4 1 2 *i»asnTlr>5. £N 2 ®CD§gg:gg4 1 1 j (DiHiJ^ 
te, #3ICD 1 <®C0iP^§§ 4 1 2iCA*Sl:- ^nfft. 

*«*tlTV»*. i«]»§§4 1 3©W*iHtt. 1 4<D&mmAt> 

— M-ftlsI^S 4 0 1 N 2etD7 : — > 4 4 0 , ti, W\Z> 

na©ip#g§4 i 5*^t4N 2^@K>A*«stc *n*n, si^m 

£GDjPg§§4 1 5 CDffiftwW:. S'JCDJPWi§4 1 8(D-acDA*^ 
<h, *3¥§g4 1 6«DA*»l:a«SftTM5. Sfi4 1 6CDfc?-^ 
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©ArtHNctt, *iJ<£e^-^#M&lHl!8 4 1 7 ntlr»S. MSI 

4 1 6 CDtB^SiSte. JD^§§4 1 9 <DAt>mzmmztiT^z>. Z.<Dl\m 
g§4 1 9©itS#«H ifi4 2 0O*l»»A*«llC««$*aTV»S. 
*IT. MM 4 1 4,4 2 0O-tn-^n©»»cX*iH»Cf41lDM4 1 
8©IH*JS*«»«SnTVs5.f(!)J|[S4 1 4 £ 4 2 0 ©M OlMSJIltt. 
NlxN2iOAAffD (x, y) ^it-Offl?!/-^!*©!^ 
&g (Px, Py) ©y ffiSIt xJ^Sr^-f. #J 0 4 1 4 £ 4 2 0 

©majHKitt, -en-en, f-^gi^osioy, 5 1 ox» 

l7-f>5 10y, 510 x^^lT, Mflf-^PyWP x £ 

i6HCwt±5t. fiJ0^g|4 1 4 £4 2 0 j&» <b ©5 s -* (ESfe^-f 
>510y, 5 10xlt -f >7h7i'>'3>/nY>H;ai 6^ 
LTftlJWHISS 1 5 KffijgcSnTiSD. S^firB^-^ (Px, Py) £ 
fMfflgll&l 5 ^flirt-TaJ: •5lCfcoT^5.7 f — ^(ESt^ > 5 lOy, 

5 1 0 xtt, a^iii^T ; -^4Bg|ElSS4 2 5 K:fc8M*SnTlr»<5. 
a^iffl^fx- * 4 2 511 fij 0 4 1 4 £ 4 2 0 ©H D g 

A#M^-^©a<i>i£B (px, py) 

a»S'Cffi[«©j*C**-rfi'ij'B«5 i — (x, y) ££fifc-f Sfca6© 
tCTJS. fiijj.HflfcT*— ^*fi£EIB4 2 5©W**ttt. N2fflCD^ 
— Pfem^-i > 5 2 0 j 7&^,fn$nT^So Hi 4*7*— ^^^IeISS4 
2 5 tt, ItOy^StPy iC^JtSt*^— ^eSI^-f > 5 2 0 , \Z 
»bT, l-t©xJl6lfiIP x iC^tS^-f 5 2If-5' (1) 

*\&iltZ> 31 £T, S'L^« (Px. Py) ©,6 SrS^f SS'L-iS^^ 
-*P (x. y) S£j5fc-r*. 
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*miii:*^tit xys?»ma8ia»4 o 3(4, 3x37^^ 
3f4. m 6 mic^-r £5 i=, s^st^T i/-r 1 1 ©N2®£>tT> -r&fc 

■fe, N2fi©A/D»SI2 1 0,lC*f)SL,T, N 2 <@ ro«fa?^ff §§ 4 
3 0 j &«AT^2>. ^-L-T> — <iffcHJS&4 0 1 3&>6©N 2§Of- ^ 
gl7-f>4 4 0 I©N 2m<D%tfQmW&4 3 0 jlC, ^-tl^tlft 

-f>4 4 0 j SR*#*STSff j <D±T<Dft j . j + 

C3l7-f>4 4 0 J _ I . 4 4 o i + 1 tcfe»«*n-cv»s. 

IBSElJCTS-f.fcSK:. &ftfQ^ff§§4 3 0 j fttCte. 91@©*^:§§4 
31 (0) -431 (8) tl ®(DmW$s4 3 2 £a*KB£ft, 
§g4 3 1 ©tHrttfiDJMM 3 2 ©»*tSAA»Ktt«SnTl»«. SH 
HCf§ 4 3 1 (0) -4 3 1 ( 8 ) 0 O "& , f??ir§§ 4 3 1 ( 0 ) -4 3 1 

(2) ^-^tej|l7<>4 4 0j_ , tCtgiggSn, *l£§§4 3 1(3) 
-4 3 1 (5) ^T-^ei70 4 4 0, CSEttSn. fHggs4 3 1 

(6) -4 3 1 (8) ' *t» -r-^lESI^-f >4 4 0 j+1 IlIlStlT^ 
S„ #fr j - 1 , j . j + 1 "Tftt. &Jft»§s4 3 1 **. 55^-^ 
fem^-i >4 4 O^fcOSMfcx-**, JIM*. g@:OS$fS4 3 l^S 

f 120 t-tn€rHtf8 oeoa^£* : f : ©ll«l'5 i — ^*»-tn-f noA** 

fD}JC^tg4 3 0 j C^^Tte. j - 1 fftfft^Jfc*. tl^4 3 1 (0) 
-4 3 1 (2) tCte^r-^tejU^-f >4 4 0 nft Lfc^-p 
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T, mW-mA 3 1 (0) -431 (2) \Z\*. 1%\Z, W&^-f (0) 

^ATjsns^ t\zuz>o mm\z, ^N2ff (j=N2) tc^-r -sm 

m%W%s4 3 0 N2 lC"Q^T(i. j+lff^?iV^*\ *S:gg4 3 1 (6) 
-4 3 1 (8) >4 4 0 te}g^£nft^„ Vtctf-o 

T, Slfff§4 3 1 (6) —4 3 1 (8) STIC, MB.^—^ (0) 

§Sfg§4 3 1 (0) -4 3 1 (8) ©il!lCDA^SSH> * ^7 ^- ^ 
«^®S§4 5 0 ^S^c^tlT^O, r^^rt^^^^T^TX^Iffg (CI 

US. 

^3tlJ&£W-f £&»fni[Sg§4 3 0, OiJP#i§4 3 2 (D\&JlV%i\Z 
tt, ^-^Kii^l' > 5 3 Oj i'gi^tltlSD, tiaWM 4 3 2 CDiP^ 
«S*:TrS§MSiii^5 :: -iS'D '(x. y) C^dT'. y = j ) #ttB7j£*l 
•5. Z\(Dfz®, X-y^fflf±55aaie]SS4 0 3 ffiTJSSfCW: , N21BO 

^— ^teig^-f > 5 3 0j Tj^^SnXU-g), ffl6 igic^-Tcfc^ Kl, d 
CDN 2flI(D5 :: -^Sjt^-r > 5 3 0j 4 3 

3l;ii$nt^5. ilBIr-^ A*y 7/4 3 3 OfflAjSCtJ, N 

2ic9f-^K27-f>5 4o j T^s&MsnTus,, jaaauft^— 

7774 3 3H, ^-^ejH^-f > 5 3 0 j tf» &0*SttSl*fflaH« 
^-^D' (x, y) £. J3fj£JWMl*ttU ^-TS^-^teSI 

m9m\Z7f;T£olz. tB»f-^rt«;77 4 6 0*>5ON2fiOf 
— ^ffteit^-f > 5 0 0j, a^lli^!-7 :: -^^^lHlS§4 25 7^<=>Gr>N2f@<Z> 
f-i'IEl7'f>5 2 0 r Rtf, Hiif-^A'7774 3 3 6 CD 
N2i0T-^gS5-f >5 4 0j «. ^JftTS N 2 i©7 
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— 9r\y~7 7 17 1 j*«N 2flII2?!l£ftTtr>-S. *5*— ^ A* y 7 T 1 7 
1 j«, *tt6T**-f Oj^^LT- 4llf-?A*77 7 4 6 0 

j^e.©*^-*-*^--**^^ >s o Oj.a.&H*^— *±j*iaifc4 2 

774 3 3^6«^1' ; S>r-"?ei7^>5 4 0 j IC, ii^tlTH 

So &x^7f 2 0,*', m^o^-f 5 >yT«of^.en^c<ticj; 

0, ftfTjttt, iHfcx-^D (x> y) tS/^Pifft^-^P (x. 
y) tUlftf-i'D "(x, y) t^^RE^n^-^^ia^^— 

MfSt'S^T-^A*^ ~7 y 1 7 1 j (CA^tXS. 

:neOf-^A777l7 1,l:lt D/AfMl7 2t 

mmm^m^^ 173 t^Msnt^s. d/a^is 17211 

BHii^— ^TSSf ;HS ffeff -ff- £ T±a^'mn \z^m^~ 5 Ac to CO 
feCDT*$>3. m»HI#ffi#»l 7 3tt, D/AS£«S17 2!J»6 

S|cd^>.7->X^A -f>Xh7^y3>/3-7>K/UW 
«*Kiftft9»ffll 9 ^UTWt5fcfe©t)OT*5. ffiftlsl&l 5 

T> fll#Sg«lill'7*lWWL, ^H^^-^tsaaH^x-^©^?!^, 
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m^mmW&l 9 tit, ISil— ©CPUCiBUMEL-CbJ:^. 
X\Zs * Ml©* / 7 yXfA 1 ©if^5 , »1 0BB*#HBLT 

2CSW1 1~SW1 4 5:iT roNj, S W 2 1 ~ S W 2 4 £3:T TO 

ffj tticts. cinmco, ^\-9Tyy'z 2 1 ©ArtflHPttti 

10 *i8HPW©&M*C 0 lc»3t-r«. ^ titrate, ^30lc^-T±T 
O^yflfl 4 0£ roFFj ttiiL, /KT^^m-^V i £^"T 

n©£3t*^ 1 2 0 fca&L-te^iRttKKje-rs. U-fe 

15 «#ttf££B8&S^3£.IS3ig£STN2fi©a#¥g3te«l 10; 

NJ fr** 3 Fjt3tEm#V, *J(H*Sn5. X-fv^JfcW roNj \Z 

t±z>t. tn^X'^ytiz^-ox^tmmmm^i 3 0 izwm-z nr^n^ 

20 KjSSftSJtfcfcO 0 0 &$MfcLfc£BItt9 0 1 fcK£-r*«*£»* 
2 (CffitA-tSo 

«4HKJ:B«#13P&2 2 Ort«0»fls&K9Tr*. MfMP 
M2 4 0 (i3@#Si) tt, SW12~SW14^ISSlfct< SW 
25 2 2~245Fli:5. ^CD$S*. f!#ffl^V s tt, 
V S = Q/C, 
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*ut, s«pmEfflv REF tjt«*na. h^t, v s tv SEr ©sea*, 

$HS«©«H£irF. *-£*>■& ± (C 4 /2) ,KT©P#te. -ifcLfcfc©<h 

HAtf. V S >V REF T?*tltf, 8MMMI2 4 Ott. StC, SW 

V S = Q/ (C, + C 2 ) 
Tf^-rmEEfilt^S. £©«#ffi^V s tt, tt^Oifc^|HlgS2 3 0 (flj) 

V S <V REF T»tl«, I1OTI12 4 0B. 36 C SW1 

1 MSW2 2 SBJflrbfcftK:. SW12^SW2 1«HC§. d© 

V S = Q/C 2 

Tittffitt45. £©*Ji#{S^V s fit, «IK«!>JtttlBlRS2 3 Olzm 

IrHSSKLLT, fl#@S§2 2 0-»tb^@S§2 3 0— m&MWtikffi 

2 4 0— **#[IIg§2 2 0©7^~ H/^^JI'- ^ICk-sT, fgfrft^V 

56 (SW1 1~SW1 4SU f SW2 l~SW24CON/OF F $91?) 
*0#:I10 B-T. »#»ffrW*7L&*S/ai©SWl l~SW14©ON 

/of Ytkmttm-rmmviKiimc^-c^ com** ««rQ, ©«t*j- 

JSUfc^S^HB^T*?). iHk'vh (MSB) CDffl^C,,, *T 
■fif-yh (LSB) ©«#C 14 T&3. C "5 IT A/D3Elft**ff t»n. 

cn^offi^v^JWi -*tD i tlx, "f—^^my-i > 2 5 OSit-L 
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MS B«iJ^6L S BfiJ^l tiy h-ToJlH^^^^. 

§iCl~C4*5-ofoONSn/j;!!i^- H:t^«EEV 
REF tOjttSt/WTtotU ^-COJ;b«5^^^m^'T J v 5 ^;Hf 1 £LTfcB 
5 ^j$tl-5„ Tte*^, Sf. 1 -h^yii^tl. ffittM^V S = Q 

(=c„). /h^ttn«"o" (=c,j) cin^MSB (m± 

h) tbiiti*3n?i. c 2d^>tsn. v s = q/ (c 

1+C2) (MSB=l©^f), 3;fctt, V S = Q/C2 (MSB=0GD 

io b#) VREpttbK^n^o v s 7i^#ttn« " i " (=c 12 ), 

/h£tf*Ui "0" (=C I2 ) ^n^2 £>y HgtLTffiA^n 

«r^»g|$2 2 2 ; ©^*M£30$ltLfcm(C> &7k¥SftSB 110,© 
»2il0f^if 1 2 0 2 ., ©^^'yfSfl 4 0<D#.£ l"ONj t 

120,,, cDftsffi^&»^mu uncffistsr^^^g 

111 (a) II tc^T Sx-^Sit^f > 2 5 0 

j fcltt. MJST-S) j tTSil&ttS^T^x 1 2 0 ! .,~ 1 2 0„ i .j 

25 *f,©ia*A ? . d<Din#T, jim^n^o i^t. ^s^x 1 2 0 , 

©tt5^3{i, f ©l±fit'7 F (MSB) *biTfit'-7h (L S B) £ 
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#>8©4 \Zy h%.m\%.^— (x. y) = 9 0 1 «1O0) tt, — 

«ft;jaai3K4 o i fc3sm3ft«©*&&-$\ 4B«f-^Ay77 4 

A/D3BiftS7'U-r 1 3®«|fiS;lCcfcn«. II* 

l fTft-o l 2 8lroS^*^i 2 o (Dttitiimn 

)V$£&-§r5><D\Zg&Mti.V$l'3fe> 12 8=1. 0 

tS^t^TtS. Ufc^-pT, Itll OOO7l/-A/f0iia7l/- 
jH«iSI3£$8§ 1 4 0ftf^**lH*«fc^JS6H~3Bl 0Hlc«fc 

*6Hcs«sns=ift»iBB4o i mitrnxtft?. 

HffcWlCW:. &it^lHlS§4 0 5 j Ctt, *tJtrT * A/ 2 1 0 , 

ioiff-^9 0 1 (mi oia) AUAStis. ci^T, mm?—? 

9 0 1(1. taL&iiC. MSB±t)A*anT<5f^JHI^T 
&Z>fztt>. MfVMl 5*6fe, Jt«$nsfll#5«I^MSB«tO0^A 

&Jt«&m». S*(S*3&«itttfll*i:-axtt^:#V»t#fc©*l «rffl 
/h£ V*£*tt0 ^m^-T^o Lfe^T, ^S-tbtSlHlSS 4 0 5 
^^-r-S^-^teiS^-f >4 4 0 ,5:iriT, 1 fc* y h CD 2 ffiH 

IIit*— ^**ffl*Sti-6. ft l 0 HK:wa*i5J;5&4B«9 

0 lKStfTS2ffl[H«9 0 2 *«»e»*lS. H«) 2illf-^ll 5 s — 
f&m^^ >4 4 0 j LT, M'C^^iaaiHl8§4 0 2&.tfX-y >?}ft 
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:^T, A*$nt<^2tlir-^^D (x, y) tT5t. x 
#|5K y^Olitll (Px, Py) ttJKT<D^lC«fc0*ftSn*. 

Nl N2 

2 2 XXD(x ' y) 

p x x-l y-1 

Nl N2 

2 2 D(x « y) 

x-l y-1 

Nl N2 

2) 5)yxD(x,y) 

y Nl N2 

2 2 D(X ^> 

x-l y-1 



"(a) 



...(b) 



*l«*tHlSS4 0 2TI1 (a) (b) jSK^MT £ ftX-fnc^ 

x<£. Lfc^ox. «m*»4 1 0 ttfS-rstf j rto^N 1 m 
<Dwm<D zmmm^-zzixiwirz. Mt5ts^4 1 1 , a. 
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^f^^ifCckO. (b) 5£©fl^©*£»*. 

JjpI?§§4 1 5 (ctt. ^^-^teii^'f >4 4 o,!itjJi8aftT 

US. £©fcfc, JP3¥§g4 1 5 fit, &3?>J i ©2«Hi#7 ; -^££N2tT 
iP#S§4 18T, JP^^tl^C fcT. (a) (b) itO-tft-tftOfl-*© 

i§4 i 6 icfeine>n^o n?irg§4 i 6 fit, cco&^ij i ©iraJMS**. n 

urn?-? 4 1 2 fr<bm*>tiT< zttfo-rzn&mmmx t# 

^©IS*^*nff§s4 1 9 fcfiirt-r*. i0*g|4 1 9 14, 
84 16 lC«fc5*H£e*«:. ±N 1 Pimm? Z> C t T\ (a) 5C©#^ 
©{!£#£>. 

sums 4 i 4 fit, d-5 UTW&n^ffffiCMycx^ttb^aik 

W*CtlCJ:0. P y (CtlSr^m^Sft^. 2cfc, #Jg£g§4 2 Ofit, 

tOMiCfl**^-^ (Px, Py) fit, f-^fel7<>510x, 
5 1 0 y , -f>Xl5^-/3 >/37>H/U 1 6 ^lt> ffi'J 

wings i 5 icsdJ^ns. 

a-6lii^T :r -^^sS;@SS4 2 5 fit, > 5 1 0 x, 5 1 

0y£3>L-T. fiiMS*^-^ (Px, Py) SrSfitDxSi:, SfrtiUI 
(Px, Py) <D&<Dfrtf l-X?m<0<D±T<DWm (x, y) (l^x^N 
1, x=£Px, l^y^N2, y*Py) "C 0 T*iI6ilf-^ P 
(x, y) &£fi£bT, r-^fel7-f > 5 2 0 , Sr^lT, thf]-?*. 
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P y Ml:«t5if -^gi7-f > 5 2 0 , C:t, 

j*py) x^?—* o p y {c^t^-rs^-iS'feM^'f > 

5 2 0, (^uT, j=Py) left, P x(C*flS1-S^-f 5>fT©* 

T*, MifcHtt^— (x, y) £ffi^T£. 

^ 5 L T# b P ( x , y) te, |g 1 0 EltC^Sn 

5Si#9 0 4(7) «fc -5 tC, PJ^i*)(C*^bfcP5 4 J ©xp|]<D3S^.t bTSl 
7cM <L>{t B © ^ 7^ $ tl 7c i & o 

&mTZ> 3 x 3 0 j SN 2fl«A.5iyi7iffljjii@K 

4 0 3 CJ^Tfr *>n3« 

§3x 3«ip?m#§§4 3 0jft ^-cm^n^mmmm^w^n-o . 

D'(i,j) = mask(0)xD(i-l,j-l)+ mask(l)xD(i,j-l)+ mask(2)xD(i+l,j-l) 
+ mask(3)xD(i-l,j)+ mask(4)xD(i,j)+ mask(5)xD(i+l,j) 
+ mask(6)xD(i-l,j+l)+ mask(7)xD(i,j+l)+ mask(8)xD(i+l,j+l) 
... (c) 

^IT, D (i, j) (=D (x, y)) 2 fltli^^-^Tfe?.. 

J; 0t¥L< tt. D ( i - 1 , j). D (i, jh D (i + 1. j ) li. 
"T-^Um^-i >4 4 0 , t.ittti$nT < *SWCR0fc3 3^01 
SI© 2ffi^— PHHlC. D ( i - 1 . j — 1). D ( i , j — 1), 

d (i + i, j — i) tt, ^-^fein^-r >4 4 o j.jTi^aiffisnT 

< 5SWCB»3^3 3OC0Hi*CD2ffi^-^T*§= D ( i — 

1, j + 1). D (i. j + 1). D (i + 1, j + 1) tt. x-^feji 
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D' (x, y) A*, MS^*T*?.til^Si^^-^lr*0, ma s ktt, 
^ttffiMtC&^Tte. ma s k©tS!XT(a<k^CtSlT7 

5 -/^->T>mw&n -5o 



mask -{1,1,1,1,- 8,1,1,1.1} -(d) 



2fflH#7 :; -^D (x, y) tt, ^-^KiS^'f >4 4 0 $:tLTfc 
SI$nT<?>o ClODiS*, &§£3¥§§4 3 1 \Z\t, ifi&3 x 3iam©Si^ 
10 ^-^D(i+1, j ± 1 ) ^tlftlAASnS. — •VT.f'r- 

?mm®&4 5 o^e>«, (d) ic^ns ^x^-^&siirii 

4 3 l^A^$n«.o -tUt>t>. mW-$s4 31 (0) -431(3) t 
431 (5) -431 (8) tl«, 1 , 3kW$&4 3 1 (4) fcte. - 8 

15 ^«,iD^:gg4 3 2 ICiH^nTiO^^n^t^nfc^^M^-^-^D^x, 

yh o^d, x-> ->*ttmiSsm^tB*^n2>o cn*s. mi ostein 
•s>x^ zsmmmisi 9 0 3T&&. 

£5 LT, 6-3 x 3«fBlSff§§4 3 0 ICTtf ^tlfcx <y v*ft3ffi*§;3l:D 
j) te. MJ^-f^^-^Eii^O 5 3 0 jtltB^l^n. Ill 

20 $ ny -y 7 4 3 3 tcTm^i$Rflf&iffi2nfc&> ttjfc-rs^— ?u 

m^-i y 5 4 o j \z&ifjznz>. 
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(c) HS^JSUTBoWr*. 

5 mzm^tz£?\z, £.m&<Dm&T-? 9 o i a. (a) sic 

S^n?.±5lc, S-frJfciSHT, lfr#<D«#**, hy'JTJPS 

io j tcttj^-rsx-f 7?2 o , £iijfpu ^T5f-^n«/77 nij 

0 , <h. H#?I^1jlffi 1 4£®jB-r<&A/DSglft«7'l'-r 1 3*»e.©5 
-f > 5 0 0 j t©|BJT«0SA5c:tT?. SSI 1 (b) I2{C^£ tl-SJ; 

m?-? 4 h*7 h+attSHBSllHftx-* 2 fc'-y h (B'DEHItT 1 -* 1 t* 
V H-IyyiUIftf-^ 1 tiy M= 6 t'y r-©x-*££«fcT5. 
IHT, #ff j \Zttfa*%7.< 0 A/D^&g§7l/-f 

1 3 (g.W&'r— 774 5 0) ^©5-f > 5 0 0,t, A&B 
20 fcT 1 — ^£&EIE&4 2 5*»6©7-f > 5 2 0 , t. X «y ^iStMelgS 4 0 

3 (Mlitr-^A'y774 3 3) *6©7-f >5 4 0 , tOMT, 

fcKfctl) tX-yvttttiBff-^lfyh (0fcb<«l) SrjgJP 
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t50T*5. fib. m>\>mn® ! mm8& 4 o 2 icj; & seisms cte 

f-^/t7 77 4 5 0 iz&mv. x>y> 5 ^a^±lMSH^^-^'fe^ofc^ 
msm^— ^A'y y r 4 3 3 \z&m-?z>£?\zi>x^z>. Mfonto? 

5f-^A777 4 5 0, 4 3 3#>£tii:*J-r£><fc'5fCUTl'>-5. 
10 T*JfA-f"3. HOfSS, ft 1 0 m\z9nZftZ>£?t£±m&<DX.y -^£5£ 

15 H^CDfigtcJf A-rn«^V>. 

JB11 (c) HtCSfckat, £H&<DT&2 t'-y h©ftt)0 
20 tt<CH*&. ^JfiffiH#m^Sr-5-n^*ni tf-y hTo, £<DlH# 

Tflf ALT t) ^O^-g-lcfe. Jg 1 0 
Xy >*$:3tPLTao{4M7!)^^$n*a*a-&*5-l±ili« 9 0 5 

£■5 LT&fT j tC^LT^^n^^^B^^-^ 9 0 5 14, Mfo-TZ> 
25 X — ^Ay 7 7 17 1, KLteSfrt^n-g), 7tC*3» — * 77171, 
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^fi)cil^^-^ 9 0 5*«, ^11 (b) m<D£?\Z, & 
Il6k'yhT«Sn5i^l;H Sf-^n-y7 7 1 7 1 ,14, 6 
fc'-zhx (ftf? j ©HSMfcN 1) x (7l/-ASn) (Dfi^ttSJ: 
•SlCfllfilESft*. Sfc, ^iSMf*?*— * 9 0 5^. ill (c) H©J; 
SIC, &H^4 fcfy hTfl£fi££n&*§^lCte, §f-^A'y7rl7 1 
4k"7hx (ftfr J OMtN 1 ) x (7KAftn) £>^M2r 
tt^=k5 (C^fiK^tl^o Ife/lbT, tN2fi©T-^A777l7 
l,l:±D, n 7 l/-A5i-<D-&^p^^-^ 9 0 5 SR»mi*tf 

H«9 0 1 A/D^J^Tl^ 1 3 OA/DiiW 

Bi^t'— ^ 9 0 5 JIDIL4^HS}llTl><. ^LT. j9r3©l*j6 

feS^ffiH (Px. Py) **, RJfMOS:Sfigf3-ScLfc^^Tfe^„ 
$|J^IUSS 1 5 tt, 17l^-A©H«**#6*lSflEK, S'fr&ffilalK 4 0 
9*614>ttlr-* (Px. Py) SS»t»t). -tn^R^ll (X. 
Y) ic— *lTif>4**Wlrt4. -S:tTt^j:uf^lcli, 

*r-9 (Px, Py)'*»8)li (X. Y) c-aufct*u«(rsn*t, 

7 t-^A'7 7 7 1 7 1 CHtftilSnT^i nfl»07 U 
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5 ViTPl— O^S^tf Vi> :^LT, ffl^Ml 7 11, is 

10 ST, S 1 OlC&^T. $IJWIUS§ 1 5 tt. S^ffTl/'f 

1 1 Rtf A/D3E»»7 1 3 ZMmisX, 1 7 l/-A<D£i®^- 

(x, y) (Ux^Nl. Uy^N2) ^mtfT^. *©I6*. 
^.m^.f—^H (x, y) f-rS'feS^'f >2 5 0 ,5:^bT, H 
1 4 IdESSSnat^K. 4B«r-^A'<y7r4 6 0 Kt& 

15 ifASnSo 

«ffll3fcl5«. 1 4 £MWL 

T. SI^MaSrfffc-Br'S. TfcfoS. if - -ffi{t@S§4 0 1 
T, ^— ^fej^^-f > 2 5 0 j^bO^ltf-i'S 2 fit ft; LT, 2 <i 

iii^^— ^ <£^fi£-r^>. aiCi>stjfig»4 o 2 *«»ut. 21 

20 mm.'f— i'Cl^t. ^ffiC07 U-Alr^olt-Sfi'L^S (Px, Py) 

^^^i°isS4 2 5 icjim^n, a^iii^^-^A^pfe^nso * 

25 x-^ny7r 4 3 3l;M^n5. 

S3 0l:T, Mttl|§l& 1 5 tt. l«07i/-ACO^TSttl 
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^fcfi'fr&g^-* (Px, Py) Wtl^r-* (X, Y) 
Z>. M^teB^-^ (Px. Py) tWCfZ?-*? (X, Y) 
TUfcH*^ (S40CTNO) \ZU. MWm& 1 5 tt. ««SI$iJW 
gBl9£tf-LT, 1 7 (CttU SI&cD? l/-Atcm>T. 

mmmrn i 5 ra, ^2 o j^swr^dtK^o. Zimm^-? 

/^;7 7 4 6 0©4Mf-^i, S'frBJ^-^-;?' £j&Ih]SS 4 2 5 6. 

f-^t5^«b, 7 7 1 7 1 f LT, 

10 -7V-k,<DW&/%M (S10) tCjltfo ft*. ddT. n71/-A» 

(D^a^-^^-^A^x 1 7 1 KguzmnztLT^tzmeiiz 

tt, Rfc*^? l/-A{CO^TCD£/#®{i^-^£}#TT\ *fc§rbi^ 

— ^, Iz-Alc^^TSlt^ofeM^fitK^-^ (Px, P 

15 y) (X. Y) t-tLfel^ (S4 0HTYe s) fctt, 

SiJW®S§ 1 5 tt, S 6 0 lit, mWWkWM 1 9 CMU ^E-^^^ 
®I5IBtet5J;5^t5. ft*5, f&JftPHIS&l 5 11 7i^3m^£L 
7c*£. S 1 OCIO, *©7 I/-A<£>3x#/4ffl3£HB&i-r-5. 
^En^^^MSWit^SS^fcm-^^mfiJffll^l 9 14, S7 Olct, 
20 ^— ^/\*>y 77 1 7 1 {rlSfCt&$ft$tXTV^-&Efeiii#5 ; — ^i, ^MCO 

ra\ m^mmum^ 1 9 a, s-r, 7-^/^7771 7 u&»6, 

m^tlX^^>±y V — A (ni@^CD7 l/ — A) U— A^ 

|W|^«^-?l-&Sff 1 7 3 lCT|5]$Hf ftl^LTtr^- 1 8lC*^T5. 
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£ SK, ^-EI07 L — A£O^T£>£j£iH&X— ^tCt^T&l^— (DM 
m — © a £ ft t £ T & . 

«©Sffi2rfft3/5:<XVUi. S 4 0 ICTY e s tft^fci^©*, -^(73 
7 U — A£-€-tt£HI*<BS::7 U-A»C9^T, iB^WSftt*^ t £fr 

10 fil±<DJ;-5(3, #*J6©JB»lCJ:ntf. A/D^&3§71/-f 1 3 tt. 

g^iit^T W 1 1 CDS-fr (D^ltm^ 1 2 0 !C*fJEfrUT HB<7>A/D^ 
&S§2 1 0 £flM.Tlr»5. H#fK^««ll 4 {J, 1ggc(D®Slil8§ 4 0 0 
£ffi!x.T*3D> Ki«TOiaift*J|C*ff -5. 1 7 te. A/D^ 

*»7W-f 1 3 roffi*«^<hH{|!«liC$Sflt 1 4 ©ffl^M^t 

15 17B, 3 6 tc, «|*P@B 1 5 &tf MX&fflffffi 1 9 <D$iJ 

jtl/fc? I/- A I/- H:^>3>A'- hLT, t-^ 1 8 KSiS^-e- 

20 

f*Sl4 0liTli, W®.^%:ftotz.tb<Dm®L J t> J *<D7 U — A 
U— h*<3 0 5U»t«IB*ftT*0. S13 (b) 

0 0 0 = U ©£^5S5S£Tf?V>, ttttO^-f 3. >^C0^^S:t ; — 
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77171 K#l*bT*Slr*TD/A3fc«M» 17 2, |s]#Hi#}g£r gg 1 7 
3\Z£K)^:-5> 1 8W<D7 b iZ&t>-&tz&imm^& tkl&LT 

fU^-rSCtT, 113 (a) SlC^-f 5 >^5P^- h^^-TctolC. 

^->X^A 1 KJctitef. Mx.lt. mi 4 (a) ~ (c) 

2 3 zmw 5 4 ^ffl^TH^-r^i^rBToia^^ttw-rs z. 

mi 4 (b) B^BfMO^-^y 5 3rfm%i-2nz>mm(Dw 

&T*$>K). mi 4 (a) 13, ^1 4 (c) ^te. ttl^tl, ^(Dffi'&O) 

mfc&)\Z\Z, £T, A^®*D (x, y) ^H&S&IHitt 1 4 Kfefil 

fflST-5. ^LT, :/ 5 3 0>tttt*t£tt 5 0 CDBfr^&MKJt 
HC^-fS^^HT. « *X&IMf9fiff 1 9j&»S««lft»l 7lc*f 

is-cm&m^o^m&fi^Tzzuz&K) . £©^-r = >^©@i« (as 

14 (b) EHcS^n&iS'-r 5 >i/©Hi^) W^CD^^*^:^^ 1 8 tC 
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mmMmnoiztA, Efimmts.^&T/\- H^x7^ni!BT**fc*, 
a & *# <d wnm z mmx- # * . 

3 x 3©VX^Mg£fT5Xy v«lit}leIBS4 0 3 tC <kn«. 
* (c) TfflliSVXi'f-^SSEJStSIlfC. lvi?ttlHMi:* 

fir -3 d^^oJtg-tfafe*. fll;Ui, XA— />^tSnH 
masktLt |1, 1, 1, 1, 8, 1, 1, 1, 1 } ISE^^til 
TJtlH maskill (-1, 0, 1, -1, 0, 1, -1, 0, 
1 } «»tfttin?*n«, masktlT (-1, -1, - 1. 0, 
0, 0, 1, 1, 1} Sr-?-tl-€tlfflnn«ctVi. 

W5A'7 7 7®«l:ltA/D»S7K 1 3tf*S©M£teSIU 

ttllH*©*) MS!i«t©£fi£!i$! (i^ifttxyi? 

2«fbl3K4 0 ltt. ^Bi^^-^Sr^-COS^ji-r^^lCt^ 2 {it ft 
Tfc&H. rattfc, X-y vttltBIH!S4 0 3 *>, tlif-?^ffl$S 
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v h-itt£g§4 0 5 , ^^L-otz^.mm.'r-^t: 2m.{fr^>t. ^<D 

x-y v'tettsiHiE^ o 3 z>&mmmwm& a 3 o } <nmw& 4 3 

1 (5) ©tti^jSfsK:. ^f/STSff j ^SCO^H^^-^D (x, y) * 
f(0JJM^tliAt5fc*©T-^feS7-l'> 5 5 0, £$^-r3o 
^coS^-tCtt, *15B©J:5t, £N 2 <S©«*n?£|? ®S§ 4 3 0 ©ffi 
* MIC: fit, £N 2ffl©7 r -*IEa!5-r>5 3 0 , ££N 2^00^-^^ 

si^-r >5 5 0 , £©pi#tf*aMasn*. m*?*-* 

N 2l@(D5 i -^tejll5-r > 5 5 0 , (Cit«g-r^. Mfcv*— 7 T 
43 5 <Dtf57J#§lC, N2i©f-^ei7-f > 5 6 0 , SttttSli-S. 

-r&t>-&. SBi 6 is 5 j ic^-rsx-f 

> 5 6 0 , ©SB^t 1 — 7 7-4 3 3 ^^(DMJS-r-ST^— 

l7-f >5 4 0 ,i, S&Hfc^-^jfclilEM 2 5 rt> -3 

717 1 ,K:»igg-r-5 19 . £(£11*5*— :?&£j£TSIl£A*-T? 
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life, Mfc^— *K:£ , 3*fT'5©T?t>«fcV>. 

ggl 7 C*«LT"blr»W. ttm$tlfc7 U-AO^fifcH 

yhOJ^faX-^oaa (1~10S'J#) ^^^I^jlSIIi^ 
*HSS^^Ttt, dCDMig^te. A/DSEftS2 10K*H- 
5A/D^MiaSK<t^TftS5*«, A/D^&gi^ 2/ cot* 

T 1 7 1 StT5«l:oHTSiWLT*fc*«, ttJg©*^ 5 >^©»jk 

*fT^fc^«-&Kf*. A/D^mtl2 1 0 \Z%> it -a i«n$ '>&<-r s: 
STt5. GHAWC, lliaSfcO©r-?l£8l:7t- (2 5 6tt) ^ 
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6 1tfyh (2«) StpJ^tt5utT> »jSflS3&*3feST#S ( 8 t* 

•MMMefrU, li©t:^ h**Tat»ft«fTL«:l»jftlT. U-fevhft 
ffv», 3fc<DHSls©3Eifcfc«JS«»T;i fp, -?-©££©/n— b'-^xTJc 

it ( 1 *©E«*fflt»TA/D*«»*6ffl*Stl*±ttt:5» h*»SJi 

fe'foa&'g., unit, jglBL m3 0t7K$tl*S3t^ : P7l/-1' 1 1 tc*3 

cfc0> 0S;Uil 2 8 X 1 2 8Pi$0Pltt&, 6 4 X 1 2 8iS^ («^|fil 
fc2jftT"3W>*). 3 2 X 1 2 811 («t^FWfc:4jiH"f'3nfif) tLTl 

^.fflt^tT, m{&<D'r-?m*"tft j en5 o %, 2 5 %»c^^$-&t. 
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**M^«itrtt, %Sl<DmMMmttemt£lO, 2fiHblsli&4 0 1 CD« 

froic. $n#»5S£fr5iiH£ AffSasiHiss i 4 o i rtigstf e>nTv>3 0 * 
fc> a^si3¥«iaisi?S4 o 2 ti7 v ! aaiMaiHiss4 o 3 tfrzt&zm 
m&mmm& i 4 o 3&mv<z>nx^z>. $e>ic, M&MiBiig i 4 

0 3 &H{fcffir&3l5ltt HOltOIBC. HttJ£ttffi9laI& 1 4 0 2^ 

*HM^*J©iiI#t^^ti« 1 4TI1 ^n&Bfe&aiBiB 1 4 0 1 ~ 

1 4 0 3 ^bft§^I«f7 U"f fC. f-^a«8i 1 4 0 4 £x-^ 
^•;77l 4 0 5t*«8«S*lTV>5. HCT. 7-^A'y77l40 

5tt, H^it^saatHiss i 4 o 2 fc&^n-c&o, tBffeJttt&3isi& 

1 4 0 2 CMf itftOflfiiftf-i'SftJftlTHS. x- 

*iaf?s?« 1 4 0 4H 7-^777 140 5^eia^jtK®s®ss 

1 4 0 2 ^©#*B«x-*<Dte»£IMWT*fc»0fc©T*S. 

1401. mmit^m^ 1402, m&'Mwm& 1403, 
pumms 1 4 0 4, T-^^777i 4 0 5*>^i*snTVJ 

fits. ^mmmm<Dm^. mmmui sn -r>7. h^->a >/a 

-?> KA*7. 1 6 StTLT. :nef- * A*y 7 7 1 4 0 5 -^x— ^ffiil^ 
1 4 0 4, iS«feHfiMaiHlS§ 1401, PUfcJ£1&&3lBlB 1 4 0 2. 
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lift! ft M SUSS 1 4 0 3 K8M*3*lT43D, lift 6 &MWT Z> J: -5 

U"f 1 3 ft>50N 2*®T-^ei7^> 2 5 0 jldte. fflHuJIgM 
6 0 fcW:»t&*lTV'»Z3:t». 

-Jff 1 8 Bid. cin^miffiSiHlSS 1401, tbt!e5a31[HlSS 1 4 0 2. ft 
jaaisIES 1 4 0 3 (D^tetflJiftS^Lfc^D y ^HT&S. 

St*****?? ommwmte uont ^ytm^-ru^ 1 1 ©#tT j 

ttfc, 1 ^©f7 r-Jfc«» 1 4 0 7 jfflf^niM^nt^S. 
Tttfo-fe, WMSlHlSS 14 0 1 \Z\*. iN2fiOk'7 httH&SS 1407 
,3fi«BB«3tlT*0, «hTy htfc*StSl 4 0 7 } <DA1lM&. ttf&TZA 
/D^m#s2 1 0 ,A^Cf-^i7<>2 5 0,l;^$ntU5. 
&JtK§§ 1 4 0 7 j <Dh5—0<DXJli&\t* <>Xh7^3>/37 
> K;U 1 6 £fl-LT. mUff EISS 1 5 t»«StlT^S. #Jt3£§§ 1 4 
0 7,CM:H f-^Kl7'f > 1 4 4 0 ,!j«»«SftTH5. £ 
5bT, SaaiaiHlSS 1 4 0 1 ^N2l©f-^eil7-1'> 

1440 j^m^^nx^s. 
jt^saaiHiss i 4 o 2 a, g^st^r hi i w&fr j sic 1 o-r 

IhISSI 4 0 2fctt, ±N 2{@(Z)M#§§ 1 4 0 8 , *»El*tlT* 0 , # 

1 4 0 8, oiEAassfctt, nw®& 1401 
§11407 jTfflasnfcfi^**. *nt : T&7 i -#&m i 7'( >i44o, 

^7>LTA*$nJ; -5 KttoTH*. 1 4 0 8 j ©HA* JSC 
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ns. i 4 o 8 jcm^JBH. ^-^teai^-f >4 4 o 

cd 7 s — ^teit^-r >4 4 o ,^ai*3nTt/is. 

5 mmW®& 1 4 0 3 it. Si&ttM9BK4 0 2 tly >>ttttlMll 

»4 0 3 t4>6*rit*nxw. us i o^iMiintt. i-tSMi 

[eIS§4 0 2 fi, a<CrifttHI9K4 0 9 tltiSf- ^^^PBS4 2 5 t 

u-f i i ©*fT j i ■p-r , 3iE«snfe«ffP8i[iics4 3 o , 

®K4 0 9 tXy5?fflffl«iaiHli&4 0 3 ttt. JttJ^SIsISS 4 0 

2?^S>©£N 2^<D^-^tejt7'f>4 4 0 /t^ WUKttH! 

15 as i ©ussi^siHttL a^®»^-^^Rgms§4 2 5 ©tts^sfc«. 

ttilHl?§4 0 3 <D'&mz\t. N 2f@(DT : -?ifcji7-f > 5 3 0 j^LT 
®ilif-^A-77 7 4 3 3**tt«t$nT*D. ^©fllMfc-T*-* 
A'7774 3 3 2*©t j -^S^^1' > 5 4 0 , ^ffl^J 

20 •&„ 

819 BtCTK^nsi^ k:, #fT j lcMt57-f y^2 0 ,*«. 

-rsf*— > 5 2 o j t^ife-r^^-^tein^'f > 5 4 0 , t 

M«nf-^/t777 l7 1,l;lITl.J;5 
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*ffV»» SM&Si: UTmiMftffl£XyS>«ai*frt>Jfc'5*.-C\ 

^*^7l/-T 1 lR^A/DWTU-f 1 3 tc «k 0 tltttt 

Mm 1900 <D±mm 1901 tea. *t*«jE»**-ar*nT<r»*. -^t, 
mmees i 4 o i lei osiwi^s^tTP. -r^*?*., #frj 

10 l/-^ 1 4 0 7 HHfe«#i:, m^<DHMT*SJt«m#t©Jt«5 

hft<=>, 4fcfyh© (0000) B«(t^) £fcti;>JT3. Htit«fcO, 

12 0BCf3n5J;5StB« 19 0 1 OttlSaS («EM 
S) M 1 9 0 2 

itKMsiHiss 1402 tfi, m&wmm 1902 ($t#i^*$n 

20 fctt. ^J&. ftlil 9 0 3®i*f-^)J«EISnTU5. 5=-* 
^ij^^S 1 4 0 411 7 — ^ A* 7 -77 1 4 0 5 *»S6-«JIS 1 4 0 8, 

^©#*B«^--*©<e2l&Hffl-r*. (x. y) tc 

-SJ^TOSIWIftScHlftT*— ^«*»JS-r*«»» 1 4 0 8 , (ddT, j 
= y) tCA*^t!T< *$"f 5 >i7*tr-&^-&T, ^-^$IJW^S14 0 
25 4tt. m — 01$ (x. y) K^TCD^IIiMt 1 --^^ "r-Zny 
7 7 1 4 0 5 j&>£*tJft-f 1 4 0 8 j {C^ilT-S. 
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§if is 1 4 0 8 , tt, ffi&Htt 1 9 0 2 £©« 

*mi 9 o 3 (Dwmtsn&mn-tzz.tiz&'o , mmmmmi 902 

*5fII« 1 9 0 3 S^SLfcfct^ • WS^Bftil 9 0 4S«t 
5. tkf&Lrzm^ • W«I^*H^ 1 9 0 4£, MtSr-^ei^-f 
>44 0 j eiT, B^^MSIhISS 1 4 0 3 tCtB^jT^.. 
Sfefig^nfcSt^ • WSE&^BHi? 1 9 0 4©iIi<itM^te, ^MSIhISS 1 

403 <Dmfom.n\Bis& 4 0 2 ti7 > P ttmiHi?§4 0 3 t.\z.m<bnz>« m 

-L>?X#[hISS4 0 2T(i, IS 1 c5*JS^Mi|wi««»)ft^fT^n^. Lfc 

Abt, fi'L^tbtsiss4 0 9 (Cck 0 . a-i>{is^*i6bn, $e>ic, a 

^a#5 :r -^^fifelHiSg4 2 5tCcfcO, M'^Piafe^-^ 1 9 0 5 

n&. 3cfc, X-7 v'ffltiJlHlSS 1 4 0 3 Ttt. X >y ^ffltBHitt 1 9 0 6 ifi 

m i 9 ehctkTJ;? j tcttj^-r^x-r <;f 2 o #tj£-r 

•5^— ^tei*9-f >5 2 0 J t 5 4 0 j itlOSA5CtlCj;t). fi'frHi 
§1 9 0 5 £Xyi?ffltHmi 9 0 6 t$:^^LT, £j£Stt 1 9 0 7 
££)&bT. »J6T5f-^Ay7 7 1 7 1 , KttttS-fr*. 
**M^*8Ttt, IB 1 ©*M»JBRI«. WW I1IB6 15^12 Bt* 

Tm^ttmiHlK4 0 9 CT*J6&nfeI*ttl (Px, Py) **BrS£® 

SfcLfclS (S 4 0 CTY e s ) {C, *5^-f 5 
•^•©7 I/ — A tHtnitD7 I/ — AtCOtiT©-&fi)c{a# 1 9 0 7 

- ^ i 8 v— a u— Mc^&snx, ^EX^ — 1 8 
jaamss hoi, itMstuss 1402. wmmib 1403, , 
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1 7 tt. Htl^fli 1 4 1 4 0 3 ©ffi^lif^* 

^fltl,. m-^^mgs 1 7te< $6tC, fflff|3igl 5R^««»WW 
SIS 1 9 <Dfffl#PCDT> Ilftj'-f 5 >ytC*3^T, £ <D^J& — 

l 8 cD^^icjibfc^ u-Ai/- hicy^>n>/t— hit, ^E-^ 
1 8 IC^^c?-&-5o 

#£U6J£J£-Cfc*, f-^A*77 7 1 4 0 5 KA-y ^ i?? > HiSi^^rBB 
tLT^t, ib^MSlHlSS 1 4 0 2 (Ci^T. flk9&A/KUMk#>&/ty 

a* y * ^ ^ > h mw l ■ ifc * a * r * c t Bin it 35c -a x vs s . 

e#Sffi*-r-5ct'5lceS^LT 1 &«fct». fSfn?I#ii4 3 

0 , tt. «IWi:»*iB«t**l»S$*lfciHift'5 f — ^ 1 9 0 4 

tRHUKl, I»; vffltBHIS§4 0 3 ©«8K, »lB«f-^Ay77 4 

3 3 tiitf-^n-y 7 74 3 5 tsw, n n e» a> e> , ^-wn. 

N2*©f-^eS7-f> 5 4 0 , iN 2*CD-x-^ejg5-f > 5 6 0 

j t*«ai**n5«fc3K-r*. *^»a*j«t«tnti, x^>?attj[Hiss4 

04ICi0, lyi?«iaB«l 9 0 6*»4s6Sn5tftfc. • «* 

1 9 0 4 3; *fe^|$n-5. Lfci^T, mi§m\zmv 
WtB*i:, *fr j K*fT*^-f -y^2 0 , M^T^— 
7<> 5 2 0j, 540 ,Rtf5 6 0 , 0 6. **l&-r*5*— 9 

/t7 7 7 1 7 1 ^zmm?z>zLt\z£K). • *«i^siii^i 904 
t.n>bn& 1905 ti7 -^jaas^ 1 9 0 6 t^^Eit, 
1907 wetsr-i'/vy 7 r 171 j art £-t*\ mm. 
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£tT^7cV>J§-&Kte> ^ 1 O^SS^S^*5^TSJBJLfcJ;5tC, A/D 
n>A'-^ 2 1 0 (Ci5^TffiltCD|Sii^TCDA/D^^&fT5 J; 5 left! 

£<Z)«£CW:, r-^A'y77 1 4 0 5K:fc, |HHS©fcf^K^: 
tf> it S£ IS VXWnVxm-fif.^^. &Z>^\*. "r— fM'ffigi 

4> m m & <d m ? m m t~ o i » x ^ ^ at * ^ v y 5=- > y ^ © it m s * n ? 

^Tc. "r—pny 7 7 1 4 0 5 I: 1 -OmKDy V — Acd®^£:b51&LT 

itRMsmss i 4 o 2 dcfc^x. gto^fcis^^ffl:? i^-a 
<Dmm<Dmn*'rt-3TiiitimmtTz>z\ tx. muB^toM^-ni^, r 

ftfr-^ ^KbXV^#lft©^-^}4!±iLAcili^&±fi)cLXtB^-r'l) 
fctfe, tfeMIIIIISS 1 4 0 3 X. BiHf -Strife £G3{i£!.-hCDlIi?St £ riH> 

t>^aX#5o 

S21 2 6 mizm-3zm.wTz>, 
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fAi©Mit"*5. t£&s mi, 2 (DnmmmvmmmMmti * 
t, jK2osniiM2:ntt. m^^^n ommwimmm^ 1 4 0 1 * 

fxT^S. — 7J. Jfc««*Jt*fT 3 $1311118 4 0 0 t IT, /t^ — >V. 
yf>^laIB2 4 0 2Sl^T^5. «$ffl3 ! fefT'5«iailfc 4 0 

OtlT, M'i>iR^[HlSS4 0 2 £{I*.TV>-5. 

-?/\'7 7 7 2 4 0 5*ift^$nt^l>. f-^A'y7 7 2 4 0 5H 

n?-y? y^yifm^ 2 4 0 2*sn^ — >vy^>2f*fT3 (mix 

m2) IfrflBHfcx-^&ftttLTlr**. IMIMUIt $e.{C, 
SS 2 ©*iSJBJBRI«L 7 7 2 4 0 5 *^/^->Y7f>^ 

[US§2 4 0 2^0 (ml xm2) #ll*f-^ WteSISSJWTSfc* 
Of-^aigl2 4 0 4 SrfllATiriS. 

ft 1 <Dnmmw<mm> a/d^uti^ 1 3 0tti*si*»&#tfsN 

2*©T ; -^fejll7-f>2 5 0 jtt. »RLT*t). — ffl^iH^ 
fllWl 4KU*«BSn. A&TjT}*, 4IfT-^A'y77 4 6 0l;Sl^n 
^mm^-P^V 774 60 ©Hi* Mitt, ft 1 o$tfXP3S, 

n 2 #09^— ^tein^-r > 5 0 0 , tc^^^nxvis. ^Mfc-x — ^ A 
77746 0H **WfcWWMM*ufc«. ^-^tesi^-r 

>5 0 0 ^^LT, X-f ->^2 0 j^aj^T-S. 

ft 2 2H(c^-rd;7ic, Mfffi&9l3tt 1 40 1H ft 2 ©HiSSM 
[rUS, N 2fS©tf y Mt&gg 1 4 0 7 ,^6M$nT*0, -e©m±l 
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N 2 ftODy*— Ptem^-I > 1 4 4 0 j*t, ^ - >"7 y ^ > /f[5|S§ 2 4 

0 2 KM^n-cv^. 

£*T> /N°^->"7^^>yiH|g§2 4 0 2 l:-3UT. «2 

n5>-y-?y?-ytfm'& 2 4 0 2 «. ^i^^s^nfc^H^D (x. 

y) tO^T, (m 1 xm2) #831®$! s (p. q) t©77f>W 

m (x, y) ^fe±Si:ft5 (m 1 xm2) M<h (mlxm2) # 
MlHtelCttU KT©MtError^fii, ^cDM^0r«© L € l^fil 



ml in 2 

£KKOtf (*,30 - g g |£>(a: + p-l,3, +9 -l)- s{p,q)\ 

^mmmm-vte, m^ntc®. (mixm2) tuttbx, ox 
3) m&nmzum-rzo tfct)-*,, mi=m2 = 3T*^.„ ^ lt, 

N 1 2W&fH<D&nm (x. y) $^ttt5Nl xN2IO (3 

x 3) mm<D^-ti^razMv. o x 3) »mm»twy?->tfmm-$: 

fro. Tt£fr*>. (x, y) Sr^klcWrS (3x3) (3 

L£<^MJ^T<h&ofc«-&l;: < (3x3) (3x3) #flgW 

ftt«UT^§i:t5. -tLT^5i^l:ti. + (x. 
y) fcO^T (1) £tB;ftU -aiTVJ&^i^Ctt, Sttt£>B9(i 

(x, y) iCOUT (0) ^tti^-f^CltT:, V y 5F > £fH#5r — ^ M 

(x, y) ££i&ir£. 
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ERROR(x,y) = |j J) |£>(* + p-2,y+^-2)- s(/7,g)| 

5 &5\Z. N 2 *Of-^(625-f > 1 4 4 0 , tlMUT, 1 1 fc^JS 
LfcN2 <@<Dil«-^*Hitiig?0Jt«5S 2 4 3 0 j 

IS 2 3 EHc^Tcfc? C, &«#»#«8fntt8g2 4 3 0 , MJfc 
t5f- ^teii^l' > 1 4 4 0 j COllU, ^-(D±TC0t ; — ^tejS^'l' > 1 

44 0,.,, i 4 4 o s + 1 \z<b&m-ztiT^2>. -r&fr-fe, &mttmii 

10 «ttSUt«S2 4-3 0 j tt, #tJ£-f£m2 (=3) *©T-^gI5^ 

>j-i, j, j + i caitsnTus. &&ftm*tmmm}t&$g2 a 

30,rtfC«< m 1 x m 2 (=3x3 = 9) m<Dmft$&tti&WiW-%s 2 4 
31 (0)~431 (8) t, lfliWiP»g§2 4 3 2 lfl©Jttfc» 
2 4 3 3 t*JEianT^5. 
15 !6#f&**ffl8M!C» 2431 (0) -2 4 3 1 (8) It ml (=3) 

m-f -o^m 2 m^y'-^umy^ > 1 4 4 0j_ 1440,, 1440 
j+1 c-f-nfncSii^nTus. -r^t>-&, g$He*ttt8t*» 2 4 3 

1 (0) -2 4 3 1 (2) tt, f-^ei5'f>1 4 4 0 j ., KttttS 
nT«r>S. f£#«S*HIi*JMS 2 4 3 1 (3) -2 4 3 1 (5) 
20 *IE»5-f > 1 4 4 0, KttttSftT^S. H#»»fc«JMB2 4 3 1 
(6) -2 4 3 1 (8) fct> f-^teS7l'>l 4 4 0 j+1 fcjfctt^ft 
T^5„ &frm. #3l«-«6*ffl[*Jfi§ 2 4 3 1 *», 7 s - *<E 

25 f 120 t^rtl&mtS 8 O ©g^^^CD®^^- ^ ifi^tX^fKD A7J m 
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CAASnillSCaoTUi. fR 1 ff (j=l) t^TSi 

»»»«»Wtfc«»2 4 3 0 x lC"3^Ttt. j - lfrtfttH&ft, H# 
16*HtiftM2 4 3 1 (0)~2 4 3 1 ( 2 ) »C te^-^teit^-f > 1 
4 4 0tt»a*n)4H. Lfc*^T. M«»ttHfS2 4 3 1 (0) 
-2 4 3 1 (2) IglZ, mm?-? (0) ijtA*$tl5^tl;ft 

-5. nfltk!. SIN 2 fr (j=N2) K#*-r©«»»#Hil8fPlt«lE«2 
4 3 0 M1 K5V»Ttt, j + lfT**telr»Jfc»&. 91»tfilttMM8 2 4 3 1 
(6) ~ 2 4 3 1 (8) \Z\t?-2m.m.7^ > 1 4 4 o«»«sns;i>. 
LfcAbt, g#i»**ttiltl!t8 2 4 3 1 (6) -2 4 3 1 (8) Kite. 
H*?*-* (0) 

g$H6*MfiiSO*S 2 4 3 1 (0) -2 4 3 1 (8) Ofl&<OA**Stt, 
^— ^Aji 7 7- 2 4 0 5 Kigij^ttTiS 0, m 1 xm 2 (=3x3) # 
S&H&s (p, q) &i££>tlZ>&oiZtj:-oT^Z>. 

*&, ftS»»»«««2 4 3 10W»«4. Jn^i§2 4 3 2 
-rSArtttlcS&ttSftT^S. iJP3lg§2 4 3 2®ffi7Jte, *btt«2 4 3 
3 0— *©A*«HK:S5a$*lT^5. tfc«g2 4 3 3 ©1J©A*SI: 
te. ■< F7^ya >/37>H/U 1 6A»62Sfll*tlTV>*Bf*0 

&Sea-»*frtti*JM§ 2 4 3 1 11 M*§§ 2 4 3 4 ^IfettltttM 2 4 
3 5tt|ATW. ftjfclf §§ 2 4 3 4 te, Art LT*Jfc*i : gFI!fcicHfft'5 i 
— Zfrib. 7 7 2 4 0 5 frbv&mm&y*— 9 SrinS^-f^. 

f6tttt?ftM2 4 3 5 te, £©*JM8*fc*i6#©ie*#tt€:#«>5. JP 
gg§ 2 4 3 2 te. £ 9 2431 (0) - (8) *> 

£©SI$i , fft**«t©aSfn£jJi»*. J£$St§§ 2 4 3 3 te. uOi^ftMlSS 

fn*. Bf^ou*^tttJt«u. L#i»«enT©»^»ctt. (i) &airt 



V 
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*&©£#*fi*H6i*JM&2 4 3 1 (4) (CA^LfcSt^l^S®^^-^ 
D (x> y) <DM% (x, y) St-tttSm 1 xm 2 (=3x3) fi 
i$,<DAt>mW (ml xm2) (=3 x 3) #S$iB^<fc|W]--e;&3#>£7K 

bT^D. (i) T3oz>m&\z\$m-. (o) T»a«^ttt*ra— t* 
±E«i«**-r*#ii»»#««»H:«E» 2 4 3 0,11 gftmttm 

OtStHER^»J¥tt*<Ob*V»ffltOit«lE*. «tfj (j=y) tC*3^-5 
iNlICff (x, y) **f»Cffrs (3x3) fg«(;:*fLT< JR#c 

*M (x, y) ^ai^-T^. *J6»*6»*«SHfc«S2 4 3 0 ,©Hi* 

sen, T-^gi7-f>4 4 o, *»»itt$nT^s. -tftfr-s, a-^ 

->-7>y^>^IUS§2 4 0 2^#©Hi*SSKtt. N 2 ^(Dx-^gift^ 
•f>4 4 0j *«SSi|*^nTViS. :®N 2*CD^— ^fcjt^-f >440 j 

fc*. it%mmLT2>mmmm<D±&2 (mlxm2) «, (3x3) 

«T5^t^Tf5. #fr j KZKtt*36»»»«iB*PJt«»2 4 3 0, 
(ml xm2) ffl©g#ffi*HI**»2 4 3 15,ral ?iJxm2fif 
C2Jfc7cttCM-rftfcrJ:^. tnSm 2 2 4 3 

1 *f*&-f Sx-^teiH^'f > 1 4 4 0, £^tmm2#©P0^o 
x-^teit^-r > 1 4 4 0 K:SStt£ii:fttf&V>. ^feSt^ > 1 

4 4 0 \ZttfotZ>&ftlZ. m 1 <B0&£»ffttt<itKJHg 2 4 3 1 ZMWr 

S'^MHIB&4 0 2 tt, £l®£flHg&£IP|&. »7Bt*Ti)Sft 
tLTU§. fi£>SIW[II!&4 0 2 ft (D 4 0 9 tt, A°#-> 
V>v^>^Ih1?S2 4 0 2*f,ON 2*CD7 r — ^feiUv'f >4 4 0, J;(3 
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ATI LT< Z>-?y3 L >t?Wm : T-9M (x, y) ICOUT, fi-i>Slff£ 
ft^, MiCfffiB (Px, Py) f©8ftS, fH«PlsIK 1 5Kffl 

#T5. S^MIslK 4 0 3rt©M^Si«7 ; -^±^lHlS§4 2 514. X 
(Px. Py) ^mi-M't-m^-^ P (x> y) ££J5£U 5* 
-^teii^-f > 5 2 0 j (cffi^-r^. 
$21 EIS.^m2 4|EHcS-f J^lc. #fr j fc*fj&T& X-f ^2 0 

^aiifiiiK4 o z^^tD^-^mmy-f > 5 2 0 its^of^t, *# 

(StSf-i'A!/?? 1 7 1 iCilt^i^Oaotl^. L-fc/i^ 
T, £.W& : r-'!? tSL'bm&'r — ^tS^SfcLT^— *A*«y 77 1 7 1 

B5M7 A V- hTWfftroii&tr^-L, a^^cP^. 

**Jfi»J8Tfi, J^±©®3£. ftflflilll&l 5fc«fc3fMfll©T, If§2 

-r&to-fe, s-f. siootm»T. mmbisi*. ^s^tu- 

-Y 1 1 »A/D^&g§T U-f 1 3 iMULT. 1 7 1/- KCi^M^ 

,^IT, @i&S^8l#§ 1 4 fc(E3l£ftS£:fctC. &.W*lt—9 rty 
774 6 0 tCt&WSn^. 

<HfPiBiKi5a. mm%nmmi 4*mwvc. »jM&«fr 
5. -r&to*. s i i o k*v>t, ia#mi5asiHiss 1 4 0 1 &m 

f|bTj«*IB!*tff^, /\°^->V-y^>^[ElSS 2 4 0 2 SrSlJ 

»LT, $i^^*5^-^tC*f IT, (mlxm2) #03® 
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Vy^^i/ifd^Srff V>. V y J-y ifm&'f-S'M (x, y) 

^— ^ (1) £>&gtc=k OSLTV^. 

©JfPlElSS 1 5 te. S 1 2 0Ki5lr>T, M-i>8l^lHl8§4 0 2 
5 ^&©:7 I/ — Alc&ttS^y^^M^-^M (x. y) Ho 

<Dm>b-tiLW. (Px, Py) IKDig^^^tt, 5ift<7> 

7 I/ — A{C*3tt«.*f*#3«fi'i>{4M (Px. Py) Sr^t". ^<D&W-ffe 

10 S130T*. $«[e]S§ 1 5 fi, S 1 2 0 tCTSttlX-s. 7c*t*t) 

©a^&B^-^ (Px. Py) idS^. 3!£E©*f^$ICQM©^t; 

15 K^— ^ (Px. Py) <h, SftlHlO^ V — Alz~D\,>X<D$im ! 8>)COM'\j'$L 
Wit*-? £<Dm$:mWTZ>Z\£\z£t). ^ffi©2t$lf!J©3IS£;R«>5„ 

O^T. $lJfl?HIS& 15(1 s 1 4 o i;t, s 1 3 o 
ii.UT<Dm£r (SHOT, No) ICtt. S150 \Z&MV. m&<ny 

u-AcD^f&mm^-^^^i^^-^^yyr 171 \zwm-£it2>. 

y 4 6 0 co^iBffj^— ^ M.'bmB'r — ? ±f&®3& 4 2 5^e.0l't 
25 mm."?-*/ <h£^fi£U f-^A'777l 7 lCMTS. tit, * 

(D-y v— Awmtf/fias (S 1 0 0) iciitn 
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fflWEIfc 1 5 fct, S 1 6 0 ICT, <B*X&lMnn 1 9 fcttU ^E"^- 
<£Ufct£, s 1 0 OCIO, ^<D~7 l/-A©M/ill5l!iSt5. 

^-3E*«aao»^*«W-fc«#SB»«»ffl 19tt. S 1 7 0 I: 
T, <?— 5> rty 77171 {CiStCt&#J$nTV»5 n 7 U — A#CD-&j£W 

^jfcHfft^-;* "5. mn&®:%5 l 7 Pi #i 

f*. -Tftfe-fe, IB 1 ©aiifiJBJBKfctt* S 7 0 (MS 1 2 B) tHiO 

#t«g©HHfi£i«iS:7l/-Al/ — htStlbl^!?. — )V 

=fcOI¥b<«. ^i^JU-f 1 lS^A/Dfi7H 1 3l:T. 

(s i o o). we.nfcBtt^-^tt. sttdtirflttt 1 4i*©a*-> v 

>y^>^*lHlS§ 2 4 0 2 tCT/t^ — >7-vf>^Sn5 (SllO).I^ 
T, (m 1 xm2) #fiBBtt£ LIB, — ^©■ttk&ffiffiS 

$nfc#-;i/©BH>**»*sn* 0120). ^-jKDm^fea©?- 

;KOjfiflEA«fHIStlS (S 1 3 0). MCi-afcRIB, 
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S^i^TSS (S 1 4 0). -?■ L-T, ^-07 1/-At^©it07l/- 
AS*^tB73if-g. (S 1 6 0, S 1 7 0). 

ft <T=1~6) SSiS? l/-Al/-hTl»LT?tf LT^t, *# 
*^1?*-5^-;Uj5Vn*^ hCS^Rim (T = 4) $RMtls, 
yUcSrjfcBH (T=4) £-^CDffJ«: (T=3, 5) ©ili^co^^a 

J&>6>, #*4&©«W@ WK£o&iB«l©ttffi#^te<hfcoT^-5. 
MAtf, ^M^S^HI^T U-f 1 1 RtfA/D3EBl7 U-f 1 3 

<Dmmmnmg.tffflx.i-£i o o o ? u-A/u>trst,i?jsi 5 0 km 

/h©#— — JU*»4 cmittr«R:iiu-r**f*<T*s. L*» 
h (0J;Ui. 3 0 71/-A/9) CTt-^-l 8t*S*tfcD. N 

*^ffimt&<D* ;* 7 ->7>^A HCctnti, i^TH5» 
5£K«ft!II$© , J7 , ;i«'*-f A^SSrtf 2tgl^T&3 KU 
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tSfc, **lilT1J, A°^->V-7 9 L >i7*[HlS§2 4 0 2 it, ±N2 
*rox-^teii^<> 1 4 4 0 ttttt^nfc^N 2fieDfS#*fi*#ttilSft 
Jt*fcg2 4 3 0a»S*J&3ttTV»fc. LfrL&^b. /\°^ — >V-y^> 
?m&2 4 0 211 «fcD^*^»©S»fft**ffl'«*nJttt»2 4 3 OctO 
IfSUTfeS^. -TJito-fe, £M<i CuT, M<N2) ©S^Wl 
i|8¥0tfctS5S2 4 3 OW-tn-^n^A^JHw, 7'fy5 L ftRtn*<. ffl 
flflUSS 1 5tt< h«|hI©-7 U — ATCOm^fiLB^ffliB* (Px. Py) tC 

4 4 0 j~ 1 4 4 0 J+M _,C»LT, Cine»M«©aE»lft»«l8ftJt«5 
§§2 4 3 0 £t£*i£-fr£o /\°^->T>7^>^IhISS2 4 0 2 te, utl^ 
Ml©7-f > j ~ j +M- 1 £tH*T y?-y>?m®. ; T— (x, y) 

"C\ N 1 xN 2 CD^S^fr^-r-SV^^^^H^^— (x, y) £ 
ML, fi^S5t^EHISS4 0 2 IdA^it'S. 4>*4*fJEC«tnH 

y?->?M&2 4 0 2tt, J: Dffia&fJtl&KT, V >;/ > ^IS{gi 

x- 37 £ * H £ * * . 

*^BJ<7)m4CO^JS^ffilC«^i«iiiii^5aS^^ 7->XxASr 
127 (a) eaRtf»2 7 (b) 0 fcX^SKlWr 5 . 
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14 0 1 MMMSIsJSS 14 0 1 (OftiKti. /t^ — > 

■?y?->ifmv&3 402 **KJte>nx»r»s. 
H^MMai°is§ i 4 o i ra. «2g>MK?j|grctiL n 2 pot*-;/ hit 

&ggl 4 0 7 j*6i**nT*0. -tOffi^SBfcltt.' N2*©f-^ 
IE 31 7 -f > 1 4 4 0 j^^^tlTV^. H©N 2*0^-^15317 -f 
> 1 4 4 0 ,*«, — >^K/J->ifmm 4 0 2 ICSEi$tlTVi5. 

**jfi»!8"t?tt, /t^->7yf>yiiS3 4 0 2tt, *HNfc*£ft 

Tt^lHfctCOlAT, (ml xm2)&mmfo£<D-?y?->y8l&$:ft?. 
Z.<DW?U, %3®iIfIH%, ml=m2 = 3T*5. Z.<D/\& — 
>V>y^>ym8S 3 4 0 2H 13 comfi^&lC* — >y 3=- 

>^lsISS2 4 0 2 fcttHfcO* HBOM^*fe**ffli^fnJt«5SS2 4 3 0 2 
CD*i^iSSnTlr>5. ddT, M#*&;tffiiiitfnitigef§2 4 3 0 ,tt. 
N 2 *©x-^eai7< > 1 4 4 0 , (7) -5 ^©ftlfc-f 3 — 0 > 
(^(D^JT«. ■5r-^<ESl7-f > 1 4 4 0 2 ) t * <D±TCQ 5 -f > (31 
^-^tejU^-f >1 44 0,tl 4 4 0 J ) £fc8M*£*VCt> 

-So 

JS#tt*fttlSfnJttt»2 4 3 0 2 ll $23 H»C*l/*:«|J«tra — © 
««4l/Tl54i». ^»JtSg§2 4 3 3 ©m^jJStt. -f>Xh^d7-> 3 
>/37>H/Wl 6*^l/Tl!ffl@Kl 5C»|(SnTlrJ<5. 

— >V-y5 L >yiHl8S3 4 0 2«, $ & »C. H&BflMSlHlSS 1 4 0 
1 a*60N 2*C0-r r — ^i&Si^'f > 1 4 4 0 , jttJfc-fS 
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ffi&m<Dm&\z\z, mmm&w®® 1401 -c*Hf*i*£Sftfc£H« 
2 0 i&Kf*&*rrfr>ftt>. 

5 *^SSff^^(D*-&fc, T-^/V;772 4 0 5l;li. 

mmiks (x, y) (;*:#£m 1 Xm2) ^fftMStlT <^-g>. 
I/-Atfel>TAAH*D (x, y) tfnffcStffttMft 1 4 ft5 
t, Z-O^r— 1 Tt-f21Sc$nTV>-5tft^ffl«ts (p, q) 

mixm2) 7&**ftjRS*U V •y^>y£4S7!>*fi : fc>*l& < , 
10 /1^->T^5 : ->^lHl?g 3 4 0 2IJ, ^9t%^-7V< 1 1 ©I2f@ 

©7^ >±©£N lflCHSlKO-tn^nSrf 4>frs^N 1 fB© (m 1 
xm2) t^O^fn^^ (mlxm2) #iBtt-SbT^5^§ 
i»S«*t5. -T^to-fe. £#»*M6ftftl)fctt»2 4 3 0 2 tt. J^T© 

15 

3 3 

ERROR(x,2) = l D(x + P " 2,2 + - 2) - 

M#*§2*tti£fnittfcgs2 4 3 0 2 tt, »6n&»»Er ro 

20 Met (o) staa-rs. 

-fteto^ &*:7 — AB*lCt?HT\ JB2frB©£N lflOHX (x, 
2) ^^'ttt £:£N 1 fi© (mlxm2) fH£lC#t LT# £ft 

fcM&E r r o r ©<I©-5 *» OV»-f tl**«Hf3e© Lf^MT £ £o 

25 :5LT, A^MD (x, y) tJtfeSi^s (p, q) £© — SStK 
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5 Tftto-fe, **U6JB«©«-&»Ctt. fHHI9Bl5«, S27 (b) 0 

(D^mmm<D s 1 o (112 <im tra^i, s 2 1 0 icij^-c, 

— ABS»»^t#$rff 5. #7 1^— AHIfcKlO^T. S 2 2 0i;^3^T, 
H«Bu5fl.aiEl?S 14 0 1 ClSt^BfcSSrff fri*. — > V >;/ 5=- > ^"IhISS 

10 3 4 0 2 (C V y^y?%M?k'{s*>^%> S 2 3 0 l^T. /S^ — >V 

y^>^l§l&3 4 0 2 fi<DS§#i|g#M£gf0jtt£2i2 4 3 0 a j&»5JB#c3t 

e>nx< 5N iffl©jt«iB*©^-rnA^ (i) *»5*»*«»f-r*. £ 

N H@CDJ£$fc*8*** (1) (S 2 4 0TNO) if-^tCte, §1:7 1/ 

— AW^ilifiitDSfiSrfT^ (S 2 5 0). ^00 7 1/ — A (DjaS^^frf -5 
15 (S 2 1 0)» — 7j« N 1 il©Jt&*SS<£>5-5W*!>ft:< tt)liA« ( 1 ) 

(S 2 4 0TYes) ictt, S >^tflJWbT« 

S 2 6 0 IC^ItL-T, * — ^»wJtw*fi#3ClftWWW 1 9 KffiTjU 
S 2 7 0 K:Ta*ffi*ftfP*fft)1ta. TfctoS, 317 U-A£iiui£cD 

20 ft^-^^^e-^- 1 8 id^ss-fr*. cicDj;5{c:-rn«, #s<£>^-r 

^1 4 (a) 121-3114 (c) HfttlHl/TRWlfc^yy 
25 5t©f«*& (H©0!I0»£\ §Mf7Kl l®I2#|(DfTj©fit 
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[hISS 1 4 0 1 a«, S-frffi(c{»^rctt»(Dit!KgS 1 4 0 7, *fr 

SS3 4 0 2tt. *fJS-r-5m2fi©fT <±IB0!I<O«£, fg 1 , 2, 3#@ 
CDff) ©-tn-ttlK, mlflOl#»#I*JH|2 4 3 im, &fT 

tt. t£3fc©TV#;*^©«fc-3ft:j!^:7l' — Al/— h (30Hz) 

zn&m* n mt^fc® \z #« 7 ;u =f u x a at&s t & o u 7 

l;g^71/-Al/-h (>1 KHz) "CH«3&«agjt&nS»'&JCtt, 7 
l/-AMOffl#(D3t^tt/h$^fc«6lc, ±fB<D J: 5 &«J J*fc 7 JU rf U X 
ATKiiCV "j > Zf ififrfc Z. tlztity , S#*«jfeiE*lcii«-r* 
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»©MaiU884 0 0 a (MSIHJSS4 0 1, 4 0 2. 4 0 3iC*iS) * 

mMi^xmmmm^n^^oy^mmm <,%2 8 so ssiLtfeiu. 

2 ^tcs^^^t k i i v&gytm^ 1 2 0 ic 1 *u \zmj&l 
x«^o5asiE]gS4 0 0 b *mm Lx^±m.nmmt:nv^±^nm 

ft. flUfjSSICfSUTaiRT**. ^^rM^iJS (^2 9 EI) €0 

m-a. «-Msims§4 o o btnn mx\z, <&ffl¥-i 0-14568 
0 mzf&ifcznrz.mnm z ?&m\tti\X£^. ^mmm^4 oob^ tt 

JStiS^^eroiftfi^cJS^, ^fPiH^, file 

^Mwt Lfc«aaiatt4 o o a, 4oob \zis^xm^9&m^m\z 

I6MWiiyf«IHItfllti (t>L<»4, Sic. $1$ • H*Pfc 
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mm^fr, mmmnmm i 4rt©v»-rft*»— •o<Dmw®&4 o o kt£ 
e££ n£ sasH^m-^© ^ *> © ^tn^-p £^-© s * tu^-r & ©t *> 

7^7f 2 0,}WSt45. -Tfcfc-fe. HI4© 
^IflOJ;^!:. St-^»;77 1 7 1 j£. m*LJ;5fr-S>Bi 

A/DJEJIS7K 1 3TI1 &A/D^JHg§2 1 0 J&^ftj£^7 1/ 
-f 1 1 ©&!t j iCttJtLTRIt&ftTH*:**, ftfrOK:. 13 0011* 
Ti:5K. i CJtJSl/TKtt 5ftTfeIt>. A/D 
M8sXl"f 13lt N 1 ffi©A/D^&g§2 1 0;&>6ftS. SftStT 
1 1TI4. ftW i lC«-ra£N2fi©§3ifc*^l 2 0A?I^I;1 

«w»cSfaTsnT*o.»ft?-r5A/D*«is2 1 o KsasnTna. 

2^©^^ i 2 o^e.©3t«m*&Ma*tt*aibT^< z\twv% 
a. MiitJMMii 4©&mihs§4 o o t>. ayna>6 

2 2 1 *ttf«Elci^^T^I.Ai, A/D^g|g§2 1 0 £^+-^7> 
^2 2 1t69J#tl/, Sg3 1 H©<k5te:, N 2i®f t _ '>'7>y2 
2 lA^&57>y7H 1 2 Hll Ctttta-tK $ 5 

IC, N 2<@©A/DMi§2 1 Oi^a5A/D3Sig7l/-f 
MT>7°Tl/-f 1 2 t3£?'JMS«« 1 4 fcOIBKRW-* fcLTt>& 
V*. 7>^7H 1 2rtCD&7>:/2 2 1 tt. S^^^f 

7 u-f i i ©#j&-r 5fif 110 ±©ttN 1 iroSjtif 1 2 0 (±1^3 
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/DlM71/-f 1 3 l*J<£>*rj£T'5A/D^&2§2 1 0 (CttJ^jf -5. A 
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& m x z. t * wist 1 1 %> sai® mi * * 5 -> * y a „ 

t*«fltt5l»*fl 1 tCg3«Oi^3iia^®S*^7vXxA. 

3. aaaafntgaga*. mffiA/D^m§§Ti/'fooffi^ffl^. *q 
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LtaAt5!:tS»lim*ail:B«oiilit»I*^5i' 

5. MEfllMlfega*. -t©m*X*«It. MEA/DXifcSTl'-r © 

^©ffl*«#K:ffllST55 i i^;i'{B#K:;tfLT. BUgB^f^Oig^ffl-x- 
iSia^MS* * 9 y7vf A. 

7. iEA/D»S7Kffl§A/Df«ll itSBf3tff7K 

©s?£?it^© ft fx i/ x-^f it e> nx v> s z. t m t T -5 

8. MEA/DSElftilTU'f ©ftA/D3EJftg»4, j»BS**^7U'f 

©^^m^©ftj'ji'*fjSbT-o-roisite»nTv^^t^#^<h-rs 

9. ifrEjii»«#«s«itt> «rB*fc©3Hie»ic i*ti icttjfobTigtt 
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